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ACRONYMS
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CHP Certified Health Physicist
cpm counts per minute
DCGL Derived Concentration Guideline Level
DOD Department of Defense
DOE Department of Energy
EDE Effective Dose Equivalent
EPA U.S. Environmental Protection Agency
MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
MDC minimum detectable concentration
mrem/y Millirem per year
pR/h microRoentgens per hour
Nal Sodium lodide
NCRP National Council on Radiological Protection
NMED New Mexico Environment Department
NRC Nuclear Regulatory Commission
OSC On-Scene Coordinator
pCi/g Picocuries Per Gram
pCi/L Picocuries Per Liter
PIC Pressurized lonization Chamber
PRG Preliminary Remediation Goal
RCRA Resource Conservation and Recovery Act
RESRAD Residual Radioactivity modeling program
TEDE Total Effective Dose Equivalent
UHSA Uranium Home Site Assessment
UMTRCA Uranium Mill Tailings Radiation Control Act
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1. INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Region 6 Superfund Technical Assessment
and Response Team (START-3) contractor, Weston Solutions, Inc. (WESTONg), was tasked by
EPA Region 6 Prevention and Response Branch (EPA-PRB) under Contract Number EP-W-06-
042, TDD No. TO-0005-09-02-01 to conduct assessments at residences impacted by uranium
mining and milling operations in the San Mateo Creek Basin portion of the Grants Mineral Belt,
which includes the Ambrosia Lake, Laguna, and Marquez mining sub-districts located in Cibola
and McKinley Counties, New Mexico. START-3 was specifically tasked to develop a protocol
for the assessment of radioactive contamination at residences using existing radiation guidelines,

risk analysis procedures, and exposure models.

The San Mateo Creek Basin portion of the Grants Mineral Belt is located in Cibola and
McKinley counties in northwestern New Mexico, near the town of Grants. This area was the site
of extensive uranium mining from 1950 until the early 1980s. During this time the economy of
the region changed from agriculture to uranium mining and uranium ore processing. Most

uranium mining activities stopped in the recession of 1982-1983.

1.1 PROJECT OBJECTIVES

In 2007, EPA Region 9 began a project in coordination with the Navajo Nation to investigate
residences on the Navajo Indian Reservation located in parts of Arizona, New Mexico and Utah
for radioactive contamination caused by the legacy of uranium mining on the reservation. In
2009, EPA Region 6 initiated a similar project to investigate radioactive contamination in
residences near uranium mining and ore processing areas outside of the Navajo Reservation in
the San Mateo Creek Basin area of northwestern New Mexico. These areas will include non-
Navajo lands adjacent to the eastern boundary of the Navajo Reservation with public and/or
private ownership, privately-owned lands, and lands owned by the Laguna and Acoma Pueblos.
This document outlines an approach for this investigation, using established EPA guidelines and

documents.
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The purpose of this document is to develop a survey protocol using the best available science in
order to identify residences and related structures where a Removal Action should be performed
to eliminate or greatly reduce the threat to the general public health and/or the environment
posed by the legacy radiological contamination present on the Site, and to provide sufficient
characterization data to allow for planning and cost estimating the removal. The protocol has
been designed to maximize the use of field or in-situ data, and to minimize the use of sampling
which requires the reliance on laboratory analysis. However, certain determinations such as
radon sampling are more efficiently performed with laboratory support; therefore laboratory
analysis will be utilized when it is determined to be more advantageous to the project. This
document details the development of a protocol for the assessment of radioactive contamination
at residences using existing radiation guidelines, risk analysis procedures, and exposure models.
Details regarding the assessment procedures including specific instruments, sample analysis, and
documentation will be developed and discussed in a separate Quality Assurance Sampling Plan

(QASP) document.

THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
TDD NO. TO-0005-09-02-01

Uranium Home Site Assessment Protocol.doc 1 -2 CERCLIS No: N/A
000230



Weston Solutions, Inc. — Protocol for Grants Mineral Belt Uranium Structures Assessment Cibola and McKinley Counties, New Mexico

2. IDENTIFY GUIDANCE DOCUMENTS

2.1 MARSSIM - PRIMARY GUIDANCE DOCUMENT

The Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) will be utilized
to develop the radiation survey protocol (NRC, 2002). This document was prepared
collaboratively by four Federal agencies having authority and control over radioactive materials:
Environmental Protection Agency (EPA), Nuclear Regulatory Commission (NRC), Department
of Energy (DOE), and Department of Defense (DOD). The MARSSIM, published in 2000,
provides a nationally consistent consensus approach to conducting radiation surveys and
investigations at potentially contaminated sites. In addition to planning, conducting, and
assessing radiological surveys of surface soils and building surfaces, the document provides a
decision-making process to determine if site conditions are in compliance with dose-based or
risk-based regulatory criteria. As illustrated in Figure 1, the demonstration of compliance with

respect to conducting surveys is comprised of three interrelated parts.

Release Criterion

Translate Measure Decide
Modeling Survey Interpret
+ | RN — = = = | Results,
Tables & L
¢ - - = = 4 — = = = Siatistical
(DCGL) Sample
N N Tests
~ -~
~ -~ -
- - - -— - - -
: MARSSIM :
Figure 1

Compliance Demonstration
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Translate: Translating the release or cleanup criterion into a corresponding derived
concentration guideline level (DCGL) using pathway modeling. This task is not within the scope

of MARSSIM.

Measure: Acquiring scientifically defensible site-specific data on the levels and distribution of

contamination by employing suitable field or laboratory measurement techniques.

Decide: Determining that the data obtained from sampling does support the assertion that the site
meets the release criterion, within an acceptable degree of uncertainty, through application of a

statistically based decision rule.

Note that development or calculation of cleanup criterion or DCGLs is not within the scope of
MARSSIM. The evaluation of surface water, groundwater, air particulates, radon, radon
progeny, or gamma exposure rates is also not within the scope of MARSSIM. The contribution
to the overall dose equivalent or risk from these environmental pathways is addressed in the

derivation of the DCGLs.

2.2 MARSSIM VERSUS THE CERCLA REMOVAL PROCESS

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Removal Process defined in 40 Code of Federal Regulations (CFR) 300.415 (NCP subpart E-
Hazardous substance Response) establishes methods and criteria for determining the extent of
response when there is a release into the environment of a hazardous substance or any pollutant
that may represent an imminent and substantial danger to the public health or welfare. The
survey designs and statistic tests for relatively uniform distributions of radioactivity discussed in
MARSSIM are also discussed in CERCLA guidelines. However, MARSSIM includes scanning
for radioactive materials, which is not discussed in the more general CERCLA guidelines.
MARSSIM is not intended to replace or conflict with existing CERCLA guidelines, but is
intended to provide supplemental guidance for specific situations involving radioactive

contamination.
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The Removal Process is generally composed of four distinct steps: 1) Site referral; 2)
Preliminary Removal Assessment; 3) Extent of Contamination; and 4) Removal Action. The
scope of this protocol, here in after referred to as the Uranium Home Site Assessment (UHSA)
will address the removal process steps 2 and 3, as referenced above. The UHSA protocol has
been designed to be conducted in two phases in order to be consistent with EPA removal action
policy and general consistency with MARSSIM protocols. The Preliminary Removal
Assessment which is equivalent to the MARSSIM Scoping Survey will be conducted on all
home site areas within the defined area of interest. If elevated radiological contamination is
detected at a home site, the UHSA protocol will transition to the Extent of Contamination, which
is the equivalent of a MARSSIM Characterization Survey to define the levels and extent of
radiological contamination to allow for planning the Removal Action. Alternatively, if a
Removal Action is not warranted, data from the UHSA will be referred to EPA Remedial
Program and the New Mexico Environmental Department (NMED) for any further actions

deemed necessary.
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3. PRELIMINARY REMOVAL ASSESSMENT

The following is a detailed discussion of the science and assumptions made in association with
the development of the procedures for the Preliminary Removal Assessment. As previously
stated, the UHSA protocol calls for the implementation of these procedures on all home sites

within the defined area of interest and is equivalent to the MARSSIM Scoping Survey.

3.1 DEFINE THE RADIOLOGICAL CRITERION
3.1.1 Risk

The Preliminary Remediation Goal (PRG) for Ra-226 is 0.0124 picocuries per gram (pCi/g),
which represents a risk of 1x10° (EPA 1997, OSWER 9200.4-18). Since this concentration is
below the analytical detection limit of 0.1 pCi/g for this radionuclide, EPA policy states that a

1x10™* risk is protective as a removal action objective.

Additionally, according to EPA guidelines, 15 millirem per year (mrem/y) Total Effective Dose
Equivalent (TEDE) represents an excess cancer risk of 3x10™, and is considered essentially
equivalent to the presumptively protective level of 1x10™* (EPA 1997, OSWER 9200.4-18).
TEDE is the sum of the dose received from external sources and the committed dose from
internal exposures. The risk calculation in this case utilizes a 30-year exposure period per
lifetime and a 24-hour/day exposure rate. The risk calculation is based upon a risk conversion
factor of 7% cancer incidence per 100,000 mrem of TEDE and comes from Biological Effects of
Ionizing Radiation Report V (BEIR V 1990). For the purposes of this UHSA protocol, the

primary criterion will be a dose of 15 mrem/y (TEDE), which represents a cancer risk of 3x10™,
3.1.2 Calculate DCGLy,

The DCGL is a radionuclide-specific soil concentration or building surface area concentration
that would result in a TEDE equal to the release criterion. Exposure pathway modeling is used to

calculate these concentrations. Exposure pathway modeling is the analysis of various exposure

THIS DOCUMENT WAS PREPARED BY WESTON SOLUTIONS, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
TDD NO. TO-0005-09-02-01

Uranium Home Site Assessment Protocol.doc 3 - 1 CERCLIS No: N/A
000234



Weston Solutions, Inc. — Protocol for Grants Mineral Belt Uranium Structures Assessment Cibola and McKinley Counties, New Mexico

pathways and scenarios used to convert concentration into dose. The summation of all doses

from all potential pathways is the TEDE.

A number of input variables can significantly affect the calculated result of pathway modeling.
These variables include the depth of contamination, residency time, inhalation rates, air
particulate re-suspension rates, and percentage of foodstuffs grown locally. Probably the most
significant variable impacting the calculation of the DCGL is the modeled area of contamination.
Due to the impact that these input parameters have on the results of the program output, they
should be selected by a qualified and experienced individual such as a Certified Health Physicist
(CHP). If the radioactivity is relatively evenly distributed over a large area, MARSSIM looks at
the average concentration over the entire area. This is termed the DCGL,,. (DCGL,, stands for
DCGL-Wilcoxon, referring to the Wilcoxon statistical test). Concentrations above the DCGL,,
are allowed provided that they are of small enough area such that the average concentration over
the survey area is still less than the DCGL,,. The MARSSIM approach allows for calculation of a
higher DCGL Elevated Measurement Comparison (DCGLep) for small areas based upon “area

2

weighting factors.” This approach accounts for the fact that the resident will receive a smaller
dose from a smaller area of contaminated soil. The DCGL.y is discussed in further detail in

Section 3.1.5.

It is important to understand and to restate, DCGL,, and DCGLerc apply only to soil or building
surface concentrations. They do not apply to radionuclide concentrations in air particulates,
radon, radon progeny, ground water, surface water, food stuffs, or gamma exposure rate. The
dose contributions from these potential pathways are calculated from the soil or building surface
concentrations by pathway modeling. It is assumed that the radioactive contamination is

normally distributed.

This protocol uses RESRAD software to calculate TEDE from soil radionuclide concentrations,
although many other programs are available (ANL/EAD, 2001). The RESidaul RADioactivity
code was developed by Argonne National Laboratory for the U.S. Department of Energy, and
calculates the Effective Dose Equivalent (EDE) from each radionuclide though each pathway.
The six pathways evaluated in this protocol development include direct exposure, inhalation of

air particulates, and ingestion of plant foods, meat, milk, and soil. Default values are provided for
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parameters used by the code. Different exposure scenarios can be specified by adding or
suppressing pathways and modifying usage or occupancy factors. RESRAD essentially mimics

a classic Site Conceptual Model, taking into account all pathways of exposure.

Table 2 summarizes the RESRAD-calculated EDE from all pathways for a UHSA, assuming the
standard default values assumed in RESRAD, and assuming an average soil concentration of
1 pCi/g for U-238, U-234, Th-230, Ra-226, Po-210, Pb-210, and all associated progeny in
equilibrium. The calculated TEDE to the resident using these assumed input parameters is 17.15
mrem/y. Given that the primary cleanup criterion is 15 mrem/y TEDE, the DCGL,, calculates to
approximately 0.9 pCi/g.

Important to note is that the critical radioisotopes to the TEDE in this scenario are Ra-226,
contributing approximately 66% of the total dose equivalent, and Pb-210 contributing
approximately 31% of the total dose equivalent. All other radioisotopes combined contribute
only about 3% to the total dose. Also of note, the critical pathways for these isotopes appear to
be the ingestion of plant crops, which contributes approximately 57% of the total dose
equivalent, and direct exposure to contaminated ground surface which contributes approximately
37% of the total dose. The other pathways evaluated contribute only approximately 6% to the
total dose. A conclusion that can be drawn from this is that the contribution to the total dose from
U-238, U-234, and Th-230 is relatively negligible; therefore, the dose impact from either
uranium mine waste rock or mill tailings, which have had the uranium extracted, would be

substantially equivalent.

As stated previously, changing input parameters can significantly impact the calculated doses.
Default values imbedded within RESRAD are generally considered conservative but reasonable
input values for the average person within the U.S. However, site-specific parameters can be
input into RESRAD which are unique to the local area if these parameters can be identified. A
series of RESRAD analyses were performed to identify the more sensitive parameters which
affect the calculated result in this scenario. A list of selected input parameters for the generic and

site-specific RESRAD analyses is presented as Table 1.
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Table 3 provides the calculated EDE from 1 pCi/g of the above radioisotopes assuming the site-
specific input variables. The calculated TEDE using these site-specific parameters is 5.9 mrem/y.
Given that the primary cleanup criterion is 15 mrem/y TEDE, the DCGL,, calculates to
approximately 2.5 pCi/g.

From this data, it can be discerned that the critical radioisotope in the site-specific scenario is Ra-
226 which contributes approximately 92% of the TEDE, and the only significant pathway is
direct exposure to the soil surface which contributes approximately 92% of the TEDE. To
quantify the dose increase due to U-235, which was not considered in the prior RESRAD
analyses, the RESRAD calculation was repeated with the uranium-235 chain added. The overall
effect was that the TEDE increased from 5.9 to 6.0 mrem. The scenario used was the same in
every respect as the one that produced the result presented in Table 3. The marginal dose

increase for this scenario further supports the claim that Ra-226 is the critical isotope.

During the assessment work, when a residence is found to have conditions that differ
significantly from the assumptions made during the calculation of the DCGL,,, the RESRAD
model will be run with site-specific parameters to determine a DCGL,, for that residence. In
particular, the presence of a vegetable garden in a residential yard could have a large impact on
the DCGLy,, and the RESRAD model would be run with vegetable consumption information for

that particular residence.

A printout of the RESRAD model run using default input parameters is included as Appendix 1.
A printout of the RESRAD model run using input parameters specific to the San Mateo Basin is
included as Appendix 2.

3.1.3 Identify Critical Pathways

From data in Tables 1 and 2, it is concluded that the critical isotope of concern is Ra-226, and the
critical pathway, assuming the site-specific parameters, is the direct exposure to contaminated
soil. All other radioisotopes and all other pathways contribute less than 8% to the TEDE. It is
also concluded that the DCGL,, for this UHSA will be 2.5 pCi/g of Ra-226 in surface soil.
Therefore, Ra-226 is the critical radioisotope that needs to be sampled or measured, and direct

exposure is the critical pathway.
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3.1.4 Compare DCGLs to Other Published Release Criteria

The DCGL,, can be compared to relevant EPA, NRC, and NCRP criteria for the radioisotope

identified as being critical in Section 2.3. These relevant criteria include:

= EPA Site Screening Levels
— Ra-226 at 0.41 pCi/g above background assuming a risk of 1x10™*
=  EPA Preliminary Remediation Goals (EPA 1997, OSWER 9200.4-18)

— Ra-226 at 1.2 pCi/g above background for residential soil and 0.06 pCi/g above
background for agricultural soil both assuming a 1x10™ risk

= EPA UMTRCA standards, 40CFR192

— Ra-226 in surface soil at 5 pCi/g, above background.
— Ra-226 in soil below 15 cm at 15 pCi/g above background.

* NRC/NUREG 1757 surface soil screening levels (NRC, 2006)
— Ra-226 in soil at 0.7 pCi/g above background

» National Council on Radiological Protection (NCRP) Report 129 (NCRP, 1999)
— Ra-226 in soil in a rural, sparsely vegetated area at 0.1 pCi/g

The State of New Mexico has no regulations that are directly applicable to radioactive

contamination in residential soils.

Table 1
Selected Input Parameters for RESRAD Analyses

Parameter Default Value Site-Specific Value
Thickness of contaminated soil 2 meters (~ 6 feet) 15 centimeters (~ 6 inches)
Area of yard 10,000 m* (~ 2.5 acres) 4,000 m” (~ 1 acre)
Home-grown fruits, vegetables, and grain 160 kilograms (~ 350 pounds) | 2 kilograms (~4.4 pounds)
consumed annually

Home-grown leafy vegetables consumed annually | 14 kilograms (~ 31 pounds) 2 kilograms (~4.4 pounds)
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Table 2
Uranium Chain Total Dose from RESRAD Output Using Default Values

Radio- Ground Inhalation Plant Meat Milk Soil

nuclide | mrem/yr* | fract? | mrem/yr | fract. mrem/yr | fract. | mrem/yr | fract. | mrem/yr | fract. | mrem/yr | fract. TEDE®
Pb-210 | 3.445E-03 | 0.0002 | 1.189E-03 | 0.0001 | 4.769E+00 | 0.2781 | 2.670E-01| 0.0156 | 8.798E-02 | 0.0051 | 1.725E-01| 0.0101
Po-210 | 1.345E-05 | 0.0000 | 2.744E-04 | 0.0000 | 7.556E-02 | 0.0044 | 7.766E-02| 0.0045 | 7.530E-03 | 0.0004 | 2.373E-02| 0.0014
Ra-226 | 6.304E+00 | 0.3676 | 5.666E-04 | 0.0000 | 4.678E+00 | 0.2728 | 1.393E-01 | 0.0081 | 1.657E-01 | 0.0097 | 3.870E-02 | 0.0023
Th-230 | 2.062E-03 | 0.0001 | 2.086E-02| 0.0012 | 4.868E-02 | 0.0028 | 1.003E-03| 0.0001 | 9.967E-05| 0.0000 | 1.501E-02 | 0.0009
U-234 2.320E-04 | 0.0000 [ 8.433E-03| 0.0005 | 6.149E-02 | 0.0036 |2.029E-03 | 0.0001 | 4.974E-03| 0.0003 | 7.734E-03| 0.0005
U-238 8.572E-02 | 0.0050 | 7.541E-03| 0.0004 | 5.838E-02 | 0.0034 | 1.926E-03 | 0.0001 | 4.722E-03| 0.0003 | 7.344E-03 | 0.0004
Total 6.395E+00 | 0.3729 | 3.887E-02| 0.0023 | 9.691E+00 | 0.5651 | 4.890E-01| 0.0285 | 2.710E-01| 0.0158 | 2.650E-01| 0.0155 17.15
1 - Maximum dose rate (mrem/yr) occurs at time=0 for a 1000 year assessment.
2 — Fract. = The fraction of the TEDE contributed by a specific radioisotope through a specific pathway.
3 — TEDE = Total Effective Dose Equivalent.

Table 3
Uranium Chain Total Dose from RESRAD Output Using Site-Specific Values

Radio- Ground Inhalation Plant Meat Milk Soil

nuclide | mrem/yr | fract? | mrem/yr | fract. | mrem/yr | fract. | mrem/yr | fract. | mrem/yr | fract. | mrem/yr | fract. TEDE?
Pb-210 3.330E-03 | 0.0006 | 1.054E-03| 0.0002 | 1.792E-02 | 0.0030 | 6.134E-02 | 0.0104 | 2.026E-02 | 0.0034 | 1.689E-01 | 0.0285
Po-210 1.130E-05 | 0.0000 |2.323E-04| 0.0000 | 2.737E-04 | 0.0000 | 2.623E-02 | 0.0044 | 2.573E-03 | 0.0004 | 2.208E-02 | 0.0037
Ra-226 [5.358E+00 | 0.9046 | 5.062E-04 | 0.0001 | 1.760E-02 | 0.0030 | 1.657E-02 | 0.0028 | 2.104E-02 | 0.0036 | 3.799E-02 | 0.0064
Th-230 1.851E-03 | 0.0003 | 1.892E-02 | 0.0032 | 1.884E-04 | 0.0000 | 3.551E-04 | 0.0001 | 2.973E-05 | 0.0000 | 1.496E-02 | 0.0025
U-234 2.251E-04 | 0.0000 | 7.494E-03| 0.0013 | 2.315E-04 | 0.0000 | 6.265E-04 | 0.0001 | 1.594E-03 | 0.0003 | 7.553E-03 | 0.0013
U-238 7.693E-02 | 0.0130 | 6.702E-03 | 0.0011 | 2.198E-04 | 0.0000 | 5.949E-04 | 0.0001 | 1.514E-03 | 0.0003 | 7.172E-03 | 0.0012
Total 5.440E+00 | 0.9185 | 3.491E-02 | 0.0059 | 3.644E-02 | 0.0062 | 1.057E-01 | 0.0178 | 4.701E-02 | 0.0079 | 2.587E-01 | 0.0437 5.923

1 - Maximum dose rate (mrem/yr) occurs at time=0 for a 1000 year assessment.
2 — Fract. = The fraction of the TEDE contributed by a specific radioisotope through a specific pathway.
3 — TEDE = Total Effective Dose Equivalent.
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3.1.5 Calculate DCGLgnc

As stated previously, the DCGL,, is based on the average soil concentration across the survey
unit using exposure pathway models which assume a relatively uniform concentration of
contamination. While this represents the ideal situation, small areas of elevated activity are also
of concern. Scanning surveys are used to identify these small areas of elevated activity. The
criterion to which elevated small areas of contamination are compared is the DCGL Elevated
Measurement Comparison, or DCGL¢pe. The DCGLepy is calculated by modifying the DCGL,,
using a correction factor that accounts for the difference in area and the resulting change in dose
or risk. The area factor is the magnitude by which the concentration within the small area of

elevated activity can exceed the DCGL,, while maintaining compliance with the release criterion.

Tables 4 and 5 provide examples of outdoor and indoor area dose factors for Ra-226. If the
DCGL,, is multiplied by the appropriate area factor, the resulting concentration distributed over
the specified smaller area delivers the same calculated dose. For example, since the DCGL,, for
Ra-226 1s 2.5 pCi/g ( as described in Section 2.2 above) if the elevated concentration detected by
scanning has an area of 3 m” the DCGL¢ne would be 2.5 pCi/g times 21.3 or approximately 53
pCi/g.

If multiple elevated areas of contamination are found with multiple radionuclides in addition to a
low level of residual radioactivity distributed across the survey unit, the unity rule must be used

to ensure that the total dose or risk meets the release criterion.

Table 4
Outdoor Area Dose Factor?

Outdoor Area Factor for Radium-2262

‘;fze: Im*> |3m? |[10m®* |30m® |100m® |300m® | 1,000m> |3,000m> | 10,000 m>
Factor | 548 |213 |78 32 1.1 1.1 1.0 1.0 1.0

1 — Taken from MARSSIM, Table 5.6 (NRC, 2002)
2 - The area factor is the magnitude by which the concentration within the small area of elevated activity (hot spot) can exceed the DCGLw while
maintaining compliance with the release criterion.
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Table 5
Indoor Area Dose Factor!

Indoor Area Factor for Radium-2262

2

Area Size Im 4m’ 9m’ 16m> 25m’ 36m’

Factor 18.1 5.5 2.9 1.9 1.3 1.0

1 — Taken from MARSSIM, Table 5.7 (NRC, 2002)
2 - The area factor is the magnitude by which the concentration within the small area of elevated activity (hot spot) can exceed the DCGLw while
maintaining compliance with the release criterion.

3.2 DEFINE REFERENCE AREA (BACKGROUND)

Areas which have no reasonable potential for residual contamination are classified as non-
impacted areas. A reference area is selected essentially as a background against which readings
at residential sites can be compared. The reference area is a non-impacted area representative of
the UHSA grouping with similar physical, biological, chemical, and radiological characteristics.
Selection is made by gamma radiation level, geological formation, and home-site construction
material. Reference area data will be collected for environmental media identified for the critical
radioisotopes and critical pathways identified in Section 2.3. For the UHSA protocol, this will
require collection of soil samples analyzed for Ra-226, and stationary 1-minute count rate
readings above each sample/ measurement location. For sound statistical modeling, a minimum

of 20 samples or measurements will be collected for each critical media.
3.3 DEFINE STATISTICAL TEST

Since all of the radioisotopes of concern are also present in the reference area, the Wilcoxon
Rank Sum (WRS) test will be used to compare concentrations in background to the
concentrations observed on the home site. The WRS test is a two-sample test that compares the
distribution of a set of measurements in a survey unit to that of a set of measurements in a
reference area. The test is performed by adding the value of the DCGL,, to each measurement in
the reference area. The combined set of survey unit data and adjusted reference area data are
listed, or ranked, in increasing numerical order. If the ranks of the adjusted reference site
measurements are significantly higher than the ranks of the survey unit measurements, the survey

unit demonstrates compliance with the release criterion.
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3.4 HOME-SITE SCREENING PROTOCOL

This section describes the screening protocol that will be conducted on all home sites within the
defined area of interest. The results of this screening will be used to identify which home-sites
do not require further action and which home-sites require an extent of contamination survey.
The procedures discussed below detail the scanning and stationary readings using gamma

sensitive field instruments methodologies for this part of the UHSA.

Scanning is an evaluation technique performed while moving a radiation detector over a surface
at a specified speed and distance above the surface. Count rate data is routinely collected at 2
second intervals, numerically converted to counts per minute (cpm), and often tagged with GPS
coordinates using a global positioning system. It would be desirable to use gamma scanning data
to identify which home sites could be omitted from further consideration. Unfortunately, due to
the very low DCGLy, this technique does not appear to have the required sensitivity to make this
determination. As an example, MARSSIM table 6.7 (included in this document as Table 7.)
provides the scanning sensitivity for Ra-226 using a 2x2 Sodium lodide (Nal) detector at 2.8
pCi/g, assuming a background count rate of 10,000 cpm. When scanning, MARSSIM
recommends a minimum detectable concentration (MDC) of 50% of the DCGL,,. Since the
DCGL,, for Ra-226 is 2.5 pCi/g above background, the desired sensitivity is 1.25 pCi/g above
background. Assuming a background concentration of 1.0 pCi/g, the desired scanning sensitivity
is 2.25 pCi/g inclusive of background., which is less than the 2.8 pCi/g sensitivity for this
instrument listed in MARSSIM. Gamma scanning will be performed over 100% of the home site
outside area to identify localized spots of contamination which are above the DCGL,,. Scanning
data will be used to estimate the area and Ra-226 concentration in these localized areas of

elevated contamination.

Another evaluation technique which is slower, but can achieve lower detection limits, is to
collect stationary gamma readings above a fixed point. The count rate collected by this technique
can be used to estimate the soil concentration within a reasonable field-of-view of the
instrument, based upon both a calculated and an empirically-derived correlation. This technique
is not as accurate as actual soil sampling and analysis in a laboratory, but is sufficient to meet the

goals of this protocol. Stationary, 1-minute gamma readings will be collected at an 18 inch
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elevation above the soil surface at defined intervals across the home site. The minimum number
of stationary readings will be taken from MARSSIM Table 5.3, plus 20%. MARSSIM Table 5.3
is included in this document as Table 6. The parameters that impact the calculation of the
minimum number of measurements are the average concentration of contamination, the
variability of the contamination, and the allowable type I and II decision errors. The first two
parameters will be based upon scanning survey data, and the type I and II decision errors will be
set at 0.05. The minimum number of measurements required to assess a home-site cannot be
calculated without site-specific data, but for the typical residence 15 to 20 stationary readings

will be sufficient to meet MARSSIM standards.

Stationary in-situ measurements will have a sensitivity of at least 2 pCi/g, inclusive of
background for Ra-226, assuming an instrument background of 10,000 cpm. This estimate is
calculated by the following analysis. Using Microshield® gamma ray shielding and dose
assessment software (Grove, 2008), the exposure rate above an infinite plane of Ra-226 at 2.0
pCi/g was calculated to be 3.9 microRoentgens per hour (uR/h). From table 6.7 in MARSSIM,
the response factor for a 2X2 Nal detector exposed to Ra-226 is 760 cpm/uR/h. Therefore, the
detector would have a reading of 2934 cpm, above background. The minimum sensitivity of the

detector can be calculated from the following formula from MARSSIM section 6.7.1:
MDC= (3+4.65(Cp)™°)/ kT
Where C, = background counts, assumed to 10,000 counts in 1 minute

T= background or sample count time, assumed to be 1 minute and

k= units conversion factor, in this situation equal to 1

In this case, the MDC calculates to 468 counts, which is well below the calculated response of

2934 counts resulting from exposure to a Ra-226 concentration of 2 pCi/g.

These calculations should be conducted by a qualified and experienced individual such as a
Certified Health Physicist. These calculated results can be verified by empirical measurements

described in section 3.5 below.
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Table 6
Values of N/2 for Use with the Wilcoxon Rank Sum Test

a=0.01 a=0.025 a=0.05 a=0.10 a=0.25
p p p p p

Ao | 001 0.025 0.05 0.1 025 | 0.01 0.025 0.05 0.1 0.25 0.01  0.025  0.05 0.1 025 | 0.01 0.025 0.05 0.1 0.25 | 0.01 0.025  0.05 0.1 025
0.1 5452 4627 3972 3278 2268 | 4627 3870 3273 2646 1748 | 3972 3273 2726 2157 1355 | 3278 2646 2157 1655 964 | 2268 1748 1355 964 459
0.2 1370 1163 998 824 570 1163 973 823 665 440 998 823 685 542 341 824 665 542 416 243 570 440 341 243 116
0.3 614 521 448 370 256 521 436 369 298 197 448 369 307 243 153 370 298 243 187 109 256 197 153 109 52
0.4 350 350 255 211 146 297 248 210 170 112 255 210 175 139 87 211 170 139 106 62 146 112 87 62 30
0.5 227 193 166 137 95 193 162 137 111 73 166 137 114 90 57 137 111 90 69 41 95 73 57 41 20
0.6 161 137 117 97 67 137 114 97 78 52 117 97 81 64 40 97 78 64 49 29 67 52 40 29 14
0.7 121 103 88 73 51 103 86 73 59 39 88 73 61 48 30 73 59 48 37 22 51 39 30 22 11
0.8 95 81 69 57 40 81 68 57 46 31 69 57 48 38 24 57 46 38 29 17 40 31 24 17 8
0.9 77 66 56 47 32 66 55 46 38 25 56 46 39 31 20 47 38 31 24 14 32 25 20 14 7

1 64 55 47 39 27 55 46 39 32 21 47 39 32 26 16 39 32 26 20 12 27 21 16 12 6

1.1 55 47 40 33 23 47 39 33 27 18 40 33 28 22 14 33 27 22 17 10 23 18 14 10 5

1.2 48 41 35 29 20 41 34 29 24 16 35 29 24 19 12 29 24 19 15 9 20 16 12 9 4

1.3 43 36 31 26 18 36 30 26 21 14 31 26 22 17 11 26 21 17 13 8 18 14 11 8 4

1.4 38 32 28 23 16 32 27 23 19 13 28 23 19 15 10 23 19 15 12 7 16 13 10 7 4

1.5 35 30 25 21 15 30 25 21 17 11 25 21 18 14 9 21 17 14 11 7 15 11 9 7 3

1.6 32 27 23 19 14 27 23 19 16 11 23 19 16 13 8 19 16 13 10 6 14 11 8 6 3

1.7 30 25 22 18 13 25 21 18 15 10 22 18 15 12 8 18 15 12 9 6 13 10 8 6 3

1.8 28 24 20 17 12 24 20 17 14 9 20 17 14 11 7 17 14 11 9 5 12 9 7 5 3

1.9 26 22 19 16 11 22 19 16 13 9 19 16 13 11 7 16 13 11 8 5 11 9 7 5 3
2.0 25 21 18 15 11 21 18 15 12 8 18 15 13 10 7 15 12 10 8 5 11 8 7 5 3
2.25 22 19 16 14 10 19 16 14 11 8 16 14 11 9 6 14 11 9 7 4 10 8 6 4 2
2.5 21 18 15 13 9 18 15 13 10 7 15 13 11 9 6 13 10 9 7 4 9 7 6 4 2
2.75 20 17 15 12 9 17 14 12 10 7 15 12 10 8 5 12 10 8 6 4 9 7 5 4 2
3.0 19 16 14 12 8 16 14 12 10 6 14 12 10 8 5 12 10 8 6 4 8 6 5 4 2
3.5 18 16 13 11 8 16 13 11 9 6 13 11 9 8 5 11 9 8 6 4 8 6 5 4 2
4.0 18 15 13 11 8 15 13 11 9 6 13 11 9 7 5 11 9 7 6 4 8 6 5 4 2

From MARSSIM, Table 5.3
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Table 7

Nal Scintillation Detector Scan MDCs for Common Radiological Contaminants

1.25 inch by 1.5 inch Nal

Detector 2 inch by 2 inch Nal Detector
Radionuclide/Radioactive Scan MDC Weighted Scan MDC Weighted
Material (Bg/kg) cpm/pR/h (Bg/kg) cpm/pR/h
Am-241 1,650 5,830 1,170 13,000
Co-60 215 160 126 430
Csl137 385 350 237 900
Th-230 111,000 43,000 78,400 9,580
Ra-226
(in equilibrium with progeny) 167 300 104 760
Th-232 decay series
(Sum of all radionuclides in the
thorium decay series) 1,050 340 677 830
Th-232 decay series
(In equilibrium with progeny
in decay series) 104 340 66.6 830
Depleted Uranium®
(0.34% U-235) 2,980 1,680 2,070 3,790
Natural Uranium? 4,260 1,770 2,960 3,990
3% Enriched Uranium® 5,070 2,010 3,540 4,520
20% Enriched Uranium® 5,620 2,210 3,960 4,920
50% Enriched Uranium® 6,220 2,240 4,370 5,010
75% Enriched Uranium® 6,960 2,250 4,880 5,030

* Scan MDC for uranium includes sum of U-238, U-235, and U-234

From MARSSIM Table 6.7
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3.5 EMPIRICAL MEASUREMENT VERIFICATION

The U.S. Department of Energy (DOE) maintains radiation instrument calibration facilities in
Grand Junction, Colorado that will be helpful to demonstrate the sensitivity and validity of the
protocol. While these facilities were originally developed to calibrate gamma measuring
instruments used in uranium exploration, they are also suitable for calibration of instruments
used for remedial action measurements, specifically in-situ assays for natural radionuclides.
These facilities were constructed by enriching a concrete mix with uranium ore, monzanite sand,

and/or orthoclase sand.

The facilities most applicable to the UHSA protocol are the large area pads, located at the
municipal airport in Grand Junction. These concrete pads measure 30 feet by 40 feet by 1.5 feet
thick, and are therefore very representative of a uniform plane of contaminated soil. The
concentrations of Ra-226, thorium-232 (Th-232), and potassium-40 (K-40) in each of the five

calibration pads are provided in the Table 8.

Table 8
Calibration Pad Concentrations
. . Concentration (pCi/g)?
Pad Designation Ra-226 Th-232 K-40
W1 0.82+1.02 0.67+0.10 12.67 +£0.72
W2 1.92+1.54 0.87+0.12 4558 +£1.82
W3 1.70 £ 1.38 492 +0.26 17.07 £ 0.82
W4 12.07 £ 5.64 1.04 +£0.12 17.56 + .098
W5 8.36 £3.52 1.91+£0.16 34.68 + 1.46

Note: * Uncertainties are 95 percent confidence level.

Empirical verification of the field instruments by using these calibration facilities would enhance

the validity of the field measurements in the UHSA.
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4. EXTENT OF CONTAMINATION

This section provides a detailed discussion of the science and assumptions made in association
with the development of the procedures for the Extent of Contamination survey. The UHSA
protocol calls for the implementation of these procedures on all home-sites which have
radiological contamination in excess of the acceptable exposure values discussed in Section 3 of
this protocol. These procedures are equivalent to the MARSSIM Characterization Survey. The
results of this survey will be utilized by the EPA On-Scene Coordinator (OSC) to determine if a

removal action on an individual home- site is warranted.
4.1 SOIL SAMPLING

The primary decision method to determine if a home site requires further evaluation will be
based on in situ gamma measurements, both scanning and stationary. However, if in-situ gamma
measurements indicate that the home site should be further evaluated, soil samples will be
collected according to MARSSIM protocol. Since these samples will be collected to define the
extent of contamination, the location and number of samples to be collected will be at the
discretion of the sampling team, in consultation with the CHP, and under the direction of the
EPA OSC. For estimation purposes, it is assumed that approximately 5 soil samples will be
collected. Soil samples will be collected from the top 15 centimeters (cm) of soil surface and

submitted to a qualified radiochemistry laboratory for gamma spectrometry analysis.
4.2 INDOOR SURVEYS
4.2.1 Gamma Exposure Rate

Based on data presented in Table 2, the dose rate from direct exposure to 2.5 pCi/g of Ra-226 is
13.4 mrem/year, assuming an occupancy factor of 4,380 hours/year indoors and 2,190 hours/year
outdoors. Using Microshield® software, the exposure rate at 1 meter above an infinite plane of
Ra-226 at 2.5 pCi/g is 4.8 uR/h, or converting to dose rate 3.1 purem/h. The total dose received
outdoors is then 3.1 purem/h x 2190 hours/year or 6.8 mrem/yr. The remainder of the dose (13.4-
6.8), or 6.6 mrem/yr is received indoors over a period of 4380 hours. The indoor dose rate is then

1.6 prem/h, or converting to exposure rate, 2.5 uR/h. Therefore, if the outside soil is
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contaminated to a concentration equal to the DCGL,, of 2.5 pCi/g, the allowable exposure rate

indoors is 2.5 uR/h.

However, if there is no activity above background outside, all of the dose is received indoors.
Using the primary criterion of 15 mrem/year (15,000 prem/yr), and assuming an indoor
residency fraction of 50%, or 4380 hours/year, the average dose rate within any occupied or
inhabitable building will be limited to 3.4 prem/h above background (or converted to exposure
rate of 5.3 pR/hour above background). These limits can be compared to the Uranium Mill
Tailings Radiation Control Act (UMTRCA) standard of 20 uR/h for indoor spaces. Note, the
exposure rate will be the average exposure rate across all livable rooms within the structure, and
will be measured using a Pressurized Ionization Chamber (PIC) located in the center of each
room. A 2x2 Nal detector will be cross calibrated to the PIC in the home and used to survey for
small areas of elevated count rate. The location of any anomalous count rates indicating an
exposure rate greater than 2.5 puR/h will be recorded, along with the estimated area of the
elevated reading and the maximum exposure rate. If localized areas of elevated gamma exposure
are detected, a 100 cm” wipe of the area will be collected and the analytical results compared to

the 20 dpm/100 cm’ removable release standard for Ra-226 in NRC Regulatory Guide 1.86.
4.2.2 Indoor Radon Concentration

The criteria to be applied will be the EPA standard of 4 picocuries per Liter (pCi/L). A short-
term test of at least 2 days duration will be conducted using either a charcoal canister, alpha
track, or other suitable technique to determine the concentration of Rn-222 for that short period.
The detector will be placed in the lowest lived-in level of the structure, and the owner will be
instructed to keep outside doors and windows closed during the test and for at least 12 hours

before initiating the test.
4.3 DATA INTERPRETATION

Data collected from each home-site will be compared to two primary criteria; 1) does the TEDE
excluding the contribution from radon progeny, exceed 15 mrem/year, or 2) does the Rn-222
concentration in the dwelling exceed 4 pCi/l. If either criterion is exceeded, the home-site would

be considered for a Removal Action.
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The radon criterion is the more straightforward to assess. If the Rn-222 concentration exceeds 4
pCi/l, EPA recommends either a second short-term test, or a long-term (90 days) test to verify
the measurement. If verification confirms the presence of elevated Rn-222, there are numerous
abatement techniques that can be used to reduce the concentration. For example, radon from soil
gas is the primary cause of elevated radon. Sealing cracks or gaps in floors, walls, construction
joints, and service pipes may reduce the influx of radon into the home. Another source of indoor
radon is from well water. Point of treatment can effectively remove radon from the home water
supply before it enters the home. A vent pipe system and fan, also known as a soil suction radon

reduction system, pulls radon from beneath the structure and vents it to the outside.

Evaluation of site data to the TEDE criterion requires that a qualified health physicist review all
of the site data and compare the actual site conditions to the assumptions that were used in
developing the DCGL,, using RESRAD. If actual site conditions are materially different than
those assumed in RESRAD, a revised DCGL,, will be calculated to which the site will be
compared. Assuming actual site conditions are not materially different, the health physicist will
estimate the TEDE to the resident based upon the average Ra-226 soil concentration outdoors,
the summation of the contribution from localized elevated concentrations (hot spots) of Ra-226
outdoors, the external exposure rate indoors, and any other contributors to the TEDE which are
identified during the survey. If the TEDE exceeds 15 mrem/year, the health physicist will meet
with the EPA OSC to recommend abatement or mitigating techniques which could reduce the
TEDE to an acceptable level. Some examples of techniques that can be used during a removal
action include the excavation of localized hot spots of elevated activity in the soil and the

removal of contaminated building materials used in the home construction.

Home-sites that have a TEDE above background but below 15 mrem/yr will be referred to the
EPA Remedial Program and the NMED for any further actions deemed necessary.
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A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 8 3
A-1 3 At-218 (Source: FGR 12) 35.847E-03 35.847E-03 3 DCF1( 1)
A-1 3Bi-210 (Source: FGR 12) % 3.606E-03 ® 3.606E-03 * DCF1( 2)
A-1 3Bi-214 (Source: FGR 12) $9.808E+00 2 9.808E+00 2 DCF1( 3)
A-1 3Pa-234 (Source: FGR 12) 3 1.155E+01 2 1.155E+01 3 DCF1( 4)
A-1 3Pa-234m (Source: FGR 12) 38.967E-02 ® 8.967E-02 * DCF1( 5)
A-1 3Pb-210 (Source: FGR 12) 82.447E-03 3 2.447E-03 * DCF1( 6)
A-1 3Pb-214 (Source: FGR 12) $1.341E+00 % 1.341E+00 3 DCF1( 7)
A-1 3P0-210 (Source: FGR 12) 85.231E-0535.231E-05 3 DCF1( 8)
A-1 3Po-214 (Source: FGR 12) $5.138E-04 3 5.138E-04 3 DCF1( 9)
A-1 3P0-218 (Source: FGR 12) $5.642E-05 ®5.642E-05 3 DCF1( 10)
A-1 3Ra-226 (Source: FGR 12) 33.176E-02 2 3.176E-02 °* DCF1( 11)
A-1 3Rn-222 (Source: FGR 12) 82.354E-03 3 2.354E-03 3 DCF1( 12)
A-1 3Th-230 (Source: FGR 12) $1.209E-03 3 1.209E-03 3 DCF1( 13)
A-1 3Th-234 (Source: FGR 12) 382.410E-02 2 2.410E-02 ® DCF1( 14)
A-1 3TI-210 (Source: no data) 3 0.000E+00 3-2.000E+00 ¢ DCF1( 15)
A-1 3U-234 (Source: FGR 12) $4.017E-04 2 4.017E-04 3 DCF1( 16)
A-1 3U-238 (Source: FGR 12) 31.031E-04 2 1.031E-04 3 DCF1( 17)
3 3 3 3
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 8 3
B-1 3Pb-210+D 3 1.380E-02 ® 1.360E-02 3 DCF2( 1)
B-1 3P0-210 $9.400E-03 2 9.400E-03 3 DCF2( 2)
B-1 3 Ra-226+D 3 8.594E-03 ® 8.580E-03 * DCF2( 3)
B-1 3Th-230 3 3.260E-01 ® 3.260E-01 ° DCF2( 4)
B-1 3U-234 $1.320E-01 ® 1.320E-01 3 DCF2( 5)
B-1 3U-238 $1.180E-01 3 1.180E-01 3 DCF2( 6)
B-1 3U-238+D $1.180E-01°1.180E-01 3 DCF2( 7)
3 3 3 3
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 8 3
D-1 3Pb-210+D $5.376E-03 3 5.370E-03 3 DCF3( 1)
D-1 3Po-210 % 1.900E-03 ® 1.900E-03 * DCF3( 2)
D-1 3Ra-226+D $1.321E-03 ® 1.320E-03 * DCF3( 3)
D-1 3Th-230 3 5.480E-04 3 5.480E-04 3 DCF3( 4)
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D-1 3U-234 3 2.830E-04 3 2.830E-04 3 DCF3( 5)

D-1 3U-238 3 2.550E-04 3 2.550E-04 3 DCF3( 6)

D-1 3U-238+D 32.687E-04 3 2.550E-04 3 DCF3( 7)
3 3 3 3

D-34 3 Food transfer factors: 3 3 3

D-34 3 Pb-210+D , plant/soil concentration ratio, dimensionless 2 1.000E-02 3 1.000E-02 ¢ RTF( 1,1)
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 8.000E-04 2 8.000E-04 3 RTF( 1,2)
D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 3.000E-04 3 3.000E-04 3 RTF( 1,3)
D_34 3 3 3 3

D-343P0-210 , plant/soil concentration ratio, dimensionless 3 1.000E-03 ¢ 1.000E-03 3 RTF( 2,1)
D-343P0-210 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 35.000E-03 2 5.000E-03 3 RTF( 2,2)
D-343P0-210 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 3.400E-04 3 3.400E-04 3 RTF( 2,3)
D_34 3 3 3 3

D-34 3 Ra-226+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 3 4.000E-02 2 RTF( 3,1)
D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-03 3 1.000E-03 3 RTF( 3,2)
D-34 3 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 2 1.000E-03 3 RTF( 3,3)
D_34 3 3 3 3

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 3
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Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 11
0o 3 8 Current 3 Base 3 Parameter
Menu 3 Parameter 3 Value# 3 Case* 3 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

D-343Th-230 , plant/soil concentration ratio, dimensionless 3 1.000E-03 3 1.000E-03 3 RTF( 4,1)

D-343Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 2 1.000E-04 3 RTF( 4,2)

D-343Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 35.000E-06 2 5.000E-06 3 RTF( 4,3)

D-343 3 3 3

D-343U-234 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 3 RTF( 5,1)

D-343U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 5,2)

D-343U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 36.000E-04 3 6.000E-04 3 RTF( 5,3)
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D_34 3 3 3 3

D-343U-238 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ¢ 2.500E-03 3 RTF( 6,1)
D-343U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 6,2)
D-343U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 2 6.000E-04 3 RTF( 6,3)
D_34 3 3 3 3

D-343U-238+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 8 RTF( 7,1)
D-343U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 7,2)
D-343U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 6.000E-04 3 6.000E-04 3 RTF( 7,3)

3 3 3 3

D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 8 3

D-5 3 Pb-210+D , fish 3 3.000E+02 3 3.000E+02 3 BIOFAC( 1,1)

D-5 3Pb-210+D , crustacea and mollusks 3 1.000E+02 2 1.000E+02 ¢ BIOFAC( 1,2)
D_5 3 3 3 3

D-5 3P0-210 , fish 31.000E+02 3 1.000E+02 3 BIOFAC( 2,1)

D-5 3P0-210 , crustacea and mollusks 3 2.000E+04 2 2.000E+04 2 BIOFAC( 2,2)
D_5 3 3 3 3

D-5 3Ra-226+D |, fish 35.000E+01 3 5.000E+01 3 BIOFAC( 3,1)

D-5 3 Ra-226+D , crustacea and mollusks 3 2.500E+02 3 2.500E+02 3 BIOFAC( 3,2)
D-5 3 3 3 3

D-5 3Th-230 , fish 3 1.000E+02 3 1.000E+02 3 BIOFAC( 4,1)

D-5 3Th-230 , crustacea and mollusks 3 5.000E+02 3 5.000E+02 2 BIOFAC( 4,2)
D_5 3 3 3 3

D-5 3U-234 |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 5,1)

D-5 3U-234 |, crustacea and mollusks 3 6.000E+01 ¢ 6.000E+01 2 BIOFAC( 5,2)
D_5 3 3 3 3

D-5 3U-238 |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 6,1)

D-5 3U-238 , crustacea and mollusks % 6.000E+01 ¢ 6.000E+01 2 BIOFAC( 6,2)
D_5 3 3 3 3

D-5 3U-238+D |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 7,1)

D-5 3U-238+D , crustacea and mollusks 3 6.000E+01 2 6.000E+01 3 BIOFAC( 7,2)

T
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 4
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Site-Specific Parameter Summary
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 2 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA

RO11 3 Area of contaminated zone (m**2) 31.000E+04 3 1.000E+04 3 3 AREA
R011 3 Thickness of contaminated zone (m) 3 2.000E+00 2 2.000E+00 8 THICKO
RO11 3 Length parallel to aquifer flow (m) 31.000E+02 ® 1.000E+02 3 3LCZPAQ
RO11 3 Basic radiation dose limit (mrem/yr) 3 2.500E+01 ¢ 3.000E+01 3 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 2 0.000E+00 3 3TI
RO11 3 Times for calculations (yr) 3 1.000E+00 2 1.000E+00 3T(2)
RO11 3 Times for calculations (yr) 3 3.000E+00 ¢ 3.000E+00 @ 3T(3)
RO11 3 Times for calculations (yr) $1.000E+01 2 1.000E+01 3 3T(4)
RO11 3 Times for calculations (yr) 3 3.000E+01 3 3.000E+01 3 3T(5)
RO11 3 Times for calculations (yr) 31.000E+02 2 1.000E+02 3 3T(6)
RO11 3 Times for calculations (yr) 3 3.000E+02 ¢ 3.000E+02 3 ST(7)
RO11 3 Times for calculations (yr) 3 1.000E+03 % 1.000E+03 3 3T(8)
RO11 3 Times for calculations (yr) 3 not used 2 0.000E+00 3 3T(9)
RO11 3 Times for calculations (yr) 3 not used 2 0.000E+00 3 $T(10)

3 3 3 3 3
R012 3 Initial principal radionuclide (pCi/g): Pb-210 3 1.000E+00 2 0.000E+00 3 3S1(1)
R012 3 Initial principal radionuclide (pCi/g): Po-210 3 1.000E+00 2 0.000E+00 3 351(2)
R012 3 Initial principal radionuclide (pCi/g): Ra-226 2 1.000E+00 3 0.000E+00 3 351(3)
RO12 3 Initial principal radionuclide (pCi/g): Th-230 3 1.000E+00 2 0.000E+00 3 3S1(4)
RO12 3 Initial principal radionuclide (pCi/g): U-234 3 1.000E+00 3 0.000E+Q0 3 351(5)
R012 3 Initial principal radionuclide (pCi/g): U-238 3 1.000E+00 3 0.000E+0Q0 3 351(6)
R012 3 Concentration in groundwater (pCi/L): Pb-210 3 not used 30.000E+0Q0 3 SW1(1)
R012 3 Concentration in groundwater (pCi/L): Po-210 2 not used 2 0.000E+00 3 SW1(2)
R012 3 Concentration in groundwater (pCi/L): Ra-226 3 not used 30.000E+00 3 SW1(3)
R012 3 Concentration in groundwater (pCi/L): Th-230 3 not used 30.000E+00 3 SW1(4)
R012 3 Concentration in groundwater (pCi/L): U-234 3not used 30.000E+0Q0 3 $W1(5)
R012 3 Concentration in groundwater (pCi/L): U-238 3not used 2 0.000E+00 3 3 W1(6)
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3 3 3 3 3
R013 3 Cover depth (m) 3 0.000E+00 ¢ 0.000E+00 3 3 COVERO
R013 3 Density of cover material (g/cm**3) 3 not used 3 1.500E+00 3 3 DENSCV
R013 3 Cover depth erosion rate (m/yr) 3 not used 3 1.000E-033 3VCV
R013 3 Density of contaminated zone (g/cm**3) 3 1.500E+00 3 1.500E+00 3 3 DENSCZ
R013 3 Contaminated zone erosion rate (m/yr) 31.000E-03 3 1.000E-03 3 3VCZ
R013 3 Contaminated zone total porosity 3 4.000E-01 3 4.000E-01 3 $TPCZ
R013 3 Contaminated zone field capacity 3 2.000E-01 3 2.000E-01 3 3FCCZ
R013 3 Contaminated zone hydraulic conductivity (m/yr) 3 1.000E+01 3 1.000E+01 3 $HCCZ
R013 3 Contaminated zone b parameter 3 5.300E+00 3 5.300E+00 3 3BCzZ
R013 3 Average annual wind speed (m/sec) 3 2.000E+00 @ 2.000E+00 3 3 WIND
R013 3 Humidity in air (g/m**3) 3 not used 2 8.000E+00 3 $ HUMID
R013 3 Evapotranspiration coefficient 3 5.000E-01 3 5.000E-01 3 SEVAPTR
R013 3 Precipitation (m/yr) 31.000E+00 2 1.000E+00 3 3 PRECIP
RO13 @ Irrigation (m/yr) 32.000E-01 ® 2.000E-01 3 SRI
RO13 3 Irrigation mode 3 overhead 3 overhead 3 3IDITCH
R013 3 Runoff coefficient 3 2.000E-01 3 2.000E-01 3 3 RUNOFF
R013 3 Watershed area for nearby stream or pond (m**2) 3 1.000E+06 3 1.000E+06 3 8 WAREA
R013 3 Accuracy for water/soil computations 3 1.000E-03 2 1.000E-03 3 SEPS
3 3 3 3 3
R014 3 Density of saturated zone (g/cm**3) 3 1.500E+00 2 1.500E+00 3 3 DENSAQ
R014 3 Saturated zone total porosity $4.000E-01 3 4.000E-01 3 3TPSZ
R014 3 Saturated zone effective porosity 3 2.000E-01 2 2.000E-01 3 SEPSZ

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 5
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Site-Specific Parameter Summary (continued)
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
R014 3 Saturated zone field capacity 3 2.000E-01 3 2.000E-01 3 3FCSZ
R014 3 Saturated zone hydraulic conductivity (m/yr) 3 1.000E+02 3 1.000E+02 3 $HCSZ
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R014 3 Saturated zone hydraulic gradient 3 2.000E-02 3 2.000E-02 3 SHGWT
R014 3 Saturated zone b parameter 3 5.300E+00 2 5.300E+00 3BSZ
RO14 3 Water table drop rate (m/yr) 3 1.000E-03 3 1.000E-03 3 SVWT
R014 3 Well pump intake depth (m below water table) 3 1.000E+01 3 1.000E+01 3 s DWIBWT
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3ND : 3 MODEL
R014 3 Well pumping rate (m**3/yr) 3 2.500E+02 3 2.500E+02 8 SUW

3 3 3 3 3
RO15 @ Number of unsaturated zone strata 31 31 8 8NS
RO15 3 Unsat. zone 1, thickness (m) 3 4.000E+00 3 4.000E+00 3 3H(1)
RO15 3 Unsat. zone 1, soil density (g/cm**3) 3 1.500E+00 3 1.500E+00 3 3 DENSUZ(1)
RO15 3 Unsat. zone 1, total porosity 3 4.000E-01 2 4.000E-01 3 $TPUZ(1)
RO15 @ Unsat. zone 1, effective porosity 3 2.000E-01 2 2.000E-01 @ s EPUZ(1)
RO15 3 Unsat. zone 1, field capacity 3 2.000E-01 3 2.000E-01 3 3FCUZ(1)
RO15 3 Unsat. zone 1, soil-specific b parameter 3 5.300E+00 2 5.300E+00 $BUZ(1)
RO15 3 Unsat. zone 1, hydraulic conductivity (m/yr) 3 1.000E+01 3 1.000E+01 3 $HCUZ(1)

3 3 3 3 3
R016 3 Distribution coefficients for Pb-210 3 8 3 3
R016 ¢ Contaminated zone (cm**3/g) 31.000E+02 3 1.000E+02 3 3 DCNUCC(1)
R0O16 3 Unsaturated zone 1 (cm**3/g) 3 1.000E+02 ¢ 1.000E+02 3 $DCNUCU( 1,1)
RO16 3 Saturated zone (cm**3/g) 3 1.000E+02 ¢ 1.000E+02 3 3 DCNUCS( 1)
RO16 3 Leach rate (/yr) 3 0.000E+00 ¢ 0.000E+00 @ 1.663E-03 3 ALEACH( 1)
R016 3 Solubility constant 3 0.000E+00 2 0.000E+00 not used 3 SOLUBK( 1)

3 3 3 3 3
R016 3 Distribution coefficients for Po-210 3 8 3 3
R016 ® Contaminated zone (cm**3/g) 3 1.000E+01 ¢ 1.000E+01 3 $DCNUCC( 2)
R016 3 Unsaturated zone 1 (cm**3/q) 31.000E+01 3 1.000E+01 8 3 DCNUCU( 2,1)
RO16 3 Saturated zone (cm**3/g) 3 1.000E+01 ¢ 1.000E+01 3 3 DCNUCS( 2)
RO16 3 Leach rate (/yr) 3 0.000E+00 ¢ 0.000E+00 @ 1.632E-02 3 ALEACH( 2)
R016 3 Solubility constant 3 0.000E+00 2 0.000E+00 3 not used 3 SOLUBK( 2)

3 3 3 3 3
R016 2 Distribution coefficients for Ra-226 8 3 8 8
R016 3 Contaminated zone (cm**3/g) 37.000E+01 2 7.000E+01 3 $DCNUCC( 3)
RO16 ¢ Unsaturated zone 1 (cm**3/g) 3 7.000E+01 ¢ 7.000E+01 3 8 DCNUCU( 3,1)
R016 3 Saturated zone (cm**3/q) 37.000E+01 3 7.000E+01 8 3 DCNUCS( 3)
RO16 ¢ Leach rate (/yr) $0.000E+00 2 0.000E+00 3 2.374E-03 3 ALEACH( 3)
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R016 ® Solubility constant % 0.000E+00 ¢ 0.000E+00 ® not used
3 3 3 3 3

RO16 @ Distribution coefficients for Th-230 3 8 3 3
R016 3 Contaminated zone (cm**3/g) 3 6.000E+04 2 6.000E+04 3
R016 3 Unsaturated zone 1 (cm**3/g) 3 6.000E+04 2 6.000E+04 3
R016 ¢ Saturated zone (cm**3/q) 3 6.000E+04 2 6.000E+04 3
R016 3 Leach rate (/yr) 3 0.000E+00 ® 0.000E+00 ® 2.778E-06
RO16 3 Solubility constant 3 0.000E+00 ¢ 0.000E+00 3 not used

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 6
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Site-Specific Parameter Summary (continued)
0 3 8 User 3 3 Used by RESRAD

Menu 3 Parameter

3 SOLUBK( 3)

3 DCNUCC( 4)
s DCNUCU( 4,1)
3 DCNUCS( 4)
3 ALEACH( 4)
3 SOLUBK( 4)

8 Parameter
8 Input 3 Default 2 (If different from user input) 3

Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

R016 2 Distribution coefficients for U-234 3 8 3
R016 3 Contaminated zone (cm**3/g) 35.000E+01 3 5.000E+01 3
R016 3 Unsaturated zone 1 (cm**3/g) 35.000E+01 3 5.000E+01 3
R016 ¢ Saturated zone (cm**3/q) 35.000E+01 3 5.000E+01 8
R016 3 Leach rate (/yr) $0.000E+00 ¢ 0.000E+00 3 3.319E-03
RO16 3 Solubility constant 3 0.000E+00 ¢ 0.000E+00 3 not used

3 3 3 3 3
R016 3 Distribution coefficients for U-238 3 3 3 3
R016 ® Contaminated zone (cm**3/g) 35.000E+01 2 5.000E+01 3
R016 ® Unsaturated zone 1 (cm**3/g) 35.000E+01 2 5.000E+01 3
R016 ® Saturated zone (cm**3/q) 3 5.000E+01 2 5.000E+01 3
R016 3 Leach rate (/yr) %0.000E+00 2 0.000E+00 3 3.319E-03
R016 ® Solubility constant $0.000E+00 ¢ 0.000E+00 ® not used

3 3 3 3 3
R017 2 Inhalation rate (m**3/yr) 3 8.400E+03 ® 8.400E+03 ®

R017 3 Mass loading for inhalation (g/m**3)

RO17 3 Exposure duration 3 3.000E+01 ¢ 3.000E+01 3
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34.000E-01 * 4.000E-01 3

37.000E-01 3 7.000E-01 3
35.000E-01 *5.000E-01 3

3 2.500E-01 ® 2.500E-01 3

8 1 000E+00 3 1.000E+00 3

R017 3 Shielding factor, inhalation

R017 3 Shielding factor, external gamma

RO017 2 Fraction of time spent indoors

R017 3 Fraction of time spent outdoors (on site)
R017 3 Shape factor flag, external gamma

>0 shows circular AREA.

- 3 SHF3

- 3SHF1
- 3FIND

- 3FOTD
3FS

R017 3 Radii of shape factor array (used if FS = -1): 3 3 3

R017 3 Outer annular radius (m), ring 1: 3 not used 25.000E+01 3 3 RAD_SHAPE( 1)

R017 3 Outer annular radius (m), ring 2: 3notused 37.071E+013 3 RAD_SHAPE( 2)

R017 3 Outer annular radius (m), ring 3: 3 not used 3 0.000E+00 3 3 RAD_SHAPE( 3)

R017 3 Outer annular radius (m), ring 4: 3 not used 2 0.000E+00 3 8 RAD_SHAPE( 4)

R017 3 Outer annular radius (m), ring 5: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(5)

R017 3 OQuter annular radius (m), ring 6: 3 not used 2 0.000E+00 3 3 RAD_SHAPE( 6)

R017 3 Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 3 3 RAD_SHAPE( 7)

R017 3 Outer annular radius (m), ring 8: 3 not used 2 0.000E+00 3 3 RAD_SHAPE( 8)

R017 3 Outer annular radius (m), ring 9: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(9)

R017 3 Outer annular radius (m), rlng 10: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(10)

R017 3 Outer annular radius (m), ring 11: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(11)

R017 3 Outer annular radius (m), ring 12: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(12)
3 3 3 3 3

RO17 3 Fractions of annular areas within AREA: 8 3 8 8

RO173 Ring 1 3 not used 3 1.000E+00 3 8 FRACA(1)

R0O173 Ring 2 3not used 32.732E-013 3 FRACA( 2)

R0173 Ring 3 3 not used 2 0.000E+00 3 3 FRACA( 3)

R0173 Ring 4 3 not used 2 0.000E+00 3 3 FRACA(4)

RO173 Ring 5 3 not used 2 0.000E+00 3 3 FRACA(5)

R0173 Ring 6 3 not used @ 0.000E+00 3 3 FRACA( 6)

R0173 Ring 7 3 not used 2 0.000E+00 3 3 FRACA(7)

R0173 Ring 8 3 not used 2 0.000E+00 3 3 FRACA( 8)

RO173 Ring 9 3 not used 3 0.000E+00 3 3 FRACA(9)

R0O173 Ring 10 3 not used 3 0.000E+00 3 3 FRACA(10)

R0173 Ring 11 3 not used 3 0.000E+00 3 $ FRACA(11)

R017 3 Ring 12 3 not used 3 0.000E+00 3 8 FRACA(12)

3 3 3 3 3
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 7

Summary : Template File for Nuclide Independent Parameters
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UCHAIN minus GW Rn.TXT
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Site-Specific Parameter Summary (continued)
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 2 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA

R018 3 Fruits, vegetables and grain consumption (kg/yr) 3 1.600E+02 3 1.600E+02 3 3DIET(1)
R018 3 Leafy vegetable consumption (kg/yr) $1.400E+0131.400E+01 3 $DIET(2)
R018 3 Milk consumption (L/yr) $9.200E+01 3 9.200E+01 3 3DIET(3)
R018 3 Meat and poultry consumption (kg/yr) 36.300E+01 2 6.300E+01 3 SDIET(4)
R018 3 Fish consumption (kg/yr) 3 5.400E+00 3 5.400E+00 3 3DIET(5)
R018 3 Other seafood consumption (kg/yr) 39.000E-01 39.000E-01 3 3SDIET(6)
R018 3 Soil ingestion rate (g/yr) 3 3.650E+01 ¢ 3.650E+01 3 3 SOIL
RO18 @ Drinking water intake (L/yr) % not used 35.100E+02 3 3 DWI
R018 3 Contamination fraction of drinking water 3 not used 3 1.000E+00 3 3 FDW
R018 3 Contamination fraction of household water 3 not used 2 1.000E+00 3 S FHHW
R018 2 Contamination fraction of livestock water % 0.000E+00 ¢ 1.000E+00 @ SFLW
R018 3 Contamination fraction of irrigation water 3 0.000E+00 3 1.000E+0Q0 3 3 FIRW
R018 3 Contamination fraction of aquatic food 3 5.000E-01 3 5.000E-01 3 3 FR9
R018 3 Contamination fraction of plant food -1 -1 3 0.500E+00 S FPLANT
R018 2 Contamination fraction of meat -1 -1 3 0.500E+00 $FMEAT
R018 3 Contamination fraction of milk 31 31 8 0.500E+00 S FMILK

3 3 3 3 3
R019 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 2 6.800E+01 3 3LFI5
R019 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 ¢ 5.500E+01 3 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 35.000E+01 2 5.000E+01 3 3 LWI5
R019 3 Livestock water intake for milk (L/day) 31.600E+02 3 1.600E+02 3 3LWI6
R019 3 Livestock soil intake (kg/day) 35.000E-01 3 5.000E-01 3 sLSI
R019 3 Mass loading for foliar deposition (g/m**3) 3 1.000E-04 3 1.000E-04 3 $ MLFD
RO19 3 Depth of soil mixing layer (m) 31.500E-01 2 1.500E-01 3 DM
RO19 3 Depth of roots (m) 39.000E-01 39.000E-01 3 38 DROOT
R019 3 Drinking water fraction from ground water 3 not used 2 1.000E+00 3 8 FGWDW
R019 3 Household water fraction from ground water 3 not used 3 1.000E+00 3 8 FGWHH
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R019 3 Livestock water fraction from ground water 3 0.000E+00 3 1.000E+00 3
R019 2 Irrigation fraction from ground water 30.000E+00 2 1.000E+00
3 3 3 3 3

R19B 2 Wet weight crop yield for Non-Leafy (kg/m**2)
R19B 3 Wet weight crop yield for Leafy  (kg/m**2)
R19B 3 Wet weight crop yield for Fodder (kg/m**2)
R19B 3 Growing Season for Non-Leafy (years)
R19B 3 Growing Season for Leafy (years)
R19B 3 Growing Season for Fodder (years)
R19B 2 Translocation Factor for Non-Leafy
R19B 3 Translocation Factor for Leafy 3 1.000E+00 ¢ 1.000E+00 @
R19B @ Translocation Factor for Fodder 3 1.000E+00 ¢ 1.000E+00 3
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 2 2.500E-01 3 2.500E-01 3
R19B 2 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 3
R19B @ Dry Foliar Interception Fraction for Fodder 2 2.500E-01 3 2.500E-01 3
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 32.500E-01 3 2.500E-01 3
R19B 3 Wet Foliar Interception Fraction for Leafy  32.500E-01 3 2.500E-01 3
R19B 2 Wet Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01 3

R19B 2 Weathering Removal Constant for Vegetation
3 3 3 3 3

37.000E-01 3 7.000E-01 3 --
3 1.500E+00 2 1.500E+00 3 ---
$1.100E+00 % 1.100E+00 3 ---
31.700E-0131.700E-01 3 ---
3 2.500E-01 ® 2.500E-01 3 ---
3 8.000E-02 3 8.000E-02 3 ---
31.000E-01321.000E-013 ---

3 not used 3 2.000E-05 3
3 not used 3 3.000E-023

C14 3 C-12 concentration in water (g/cm**3)

C14 3 (C-12 concentration in contaminated soil (9/g)
C14 3 Fraction of vegetation carbon from soil % not used 2 2.000E-02 3
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 8
Summary : Template File for Nuclide Independent Parameters

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD
Site-Specific Parameter Summary (continued)

0o 3 3 User 3 3 Used by RESRAD 3 Parameter

Menu 3 Parameter 3 |Input 3 Default 3 (If different from user input) 3

32.000E+01 2 2.000E+01 3 ---

s FGWLW
SFGWIR

3YV(1)
3YV(2)
3YV(3)
3 TE(L)
3TE(2)
STE()
3TIV(L)
3TIV(2)
3TIV(3)
3 RDRY(1)
3 RDRY(2)
3 RDRY(3)
3 RWET(1)
SRWET(2)
3 RWET(3)
3 WLAM

3 C12WTR
3Cl12Cz

3 CSOIL

Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
C14 3 Fraction of vegetation carbon from air 3 not used 2 9.800E-01 3
C14 3 C-14 evasion layer thickness in soil (m) % not used ¢ 3.000E-013
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UCHAIN minus GW Rn.TXT
3 not used 3 7.000E-07 3
3 not used 3 1.000E-103

Cl4
Cl4

3 C-14 evasion flux rate from soil (1/sec)
38 C-12 evasion flux rate from soil (1/sec)

C14 3 Fraction of grain in beef cattle feed % not used 2 8.000E-013
C14 3 Fraction of grain in milk cow feed 3 not used 2 2.000E-01 3
3 3 3 3 3
STOR 2 Storage times of contaminated foodstuffs (days): 3 8 3
STOR 3 Fruits, non-leafy vegetables, and grain $1.400E+01 % 1.400E+01 3
STOR 3 Leafy vegetables 3 1.000E+00 ¢ 1.000E+00 @
STOR 3 Milk 31.000E+00 2 1.000E+00 3
STOR ¥ Meat and poultry 3 2.000E+01 2 2.000E+01 3
STOR 3 Fish 3 7.000E+00 ¢ 7.000E+00 3
STOR 3 Crustacea and mollusks 3 7.000E+00 ¢ 7.000E+00 3
STOR 3 Well water 3 1.000E+00 ¢ 1.000E+00 @
STOR 3 Surface water 31.000E+00 2 1.000E+00 3
STOR 3 Livestock fodder 34.500E+01 2 4.500E+01 3
3 3 3 3 3

R021 3 Thickness of building foundation (m) 3not used 3 1.500E-013
R021 3 Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 3
R021 3 Total porosity of the cover material
R021 @ Total porosity of the building foundation % not used 3 1.000E-013
R021 3 Volumetric water content of the cover material 3 not used 35.000E-02 3
R021 3 Volumetric water content of the foundation 2 not used 2 3.000E-02 3
R021 3 Diffusion coefficient for radon gas (m/sec): 3 8 8
R021 3 in cover material 3 not used 2 2.000E-06 3
R021 3 in foundation material 3 not used 3 3.000E-07 3
R021 3 in contaminated zone soil 3 not used @ 2.000E-06 3
R021 3 Radon vertical dimension of mixing (m) 3 not used 2 2.000E+00 3
R021 3 Average building air exchange rate (1/hr) 3 not used 25.000E-01 3
R021 3 Height of the building (room) (m) 3 not used 3 2.500E+00 3
R021 3 Building interior area factor 3 not used 2 0.000E+00 3
R021 3 Building depth below ground surface (m) 3 not used 3-1.000E+00 3
R021 3 Emanating power of Rn-222 gas
R021 3 Emanating power of Rn-220 gas
3 3 3 3 3
32 3 - 3
Page 12

TITL 3 Number of graphical time points 8

3 not used 34.000E-01 3

3 not used 3 2.500E-01 3 -
3 not used 3 1.500E-01 3 -

3 EVSN
3 REVSN
3 AVFG4
3 AVFGS5

- 3STOR_T(1)
3STOR_T(2)
3STOR_T(3)
3STOR_T(4)
3STOR_T(5)
3STOR_T(6)
3STOR_T(7)
3STOR_T(8)
3STOR_T(9)

3 FLOOR1
3 DENSFL
3TPCV
3 TPFL
3 PH20CV
3 PH20FL

3 DIFCV
3 DIFFL
s DIFCZ
3 HMIX
3 REXG
3HRM
SFAI
3 DMFL
- 3 EMANA(1)
- 3 EMANA(2)

3NPTS



UCHAIN minus GW Rn.TXT
TITL 3 Maximum number of integration points for dose 3 17 3 --- 3 3 LYMAX
TITL 3 Maximum number of integration points forrisk ¢ 1 3 --- 3 3 KYMAX
T
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 9
Summary : Template File for Nuclide Independent Parameters

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Summary of Pathway Selections

Pathway 3 User Selection
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
1 -- external gamma 3 active
2 -- inhalation (w/o radon)®  active
3 -- plant ingestion 3 active
4 -- meat ingestion 8 active
5 -- milk ingestion 8 active
6 -- aquatic foods 3 active
7 -- drinking water 3 suppressed
8 -- soil ingestion 8 active
9 -- radon 8 suppressed
Find peak pathway doses 3  suppressed
T
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 10
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARAAARAAAAARAARAAZAAAAAAAAAR AAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAZAA
Area: 10000.00 square meters Pb-210  1.000E+00
Thickness:  2.00 meters Po-210 1.000E+00
Cover Depth:  0.00 meters Ra-226  1.000E+00

Th-230 1.000E+00
Page 13
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U-234  1.000E+00
U-238  1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.715E+01 1.713E+01 1.706E+01 1.680E+01 1.607E+01 1.370E+01 8.942E+00 6.588E+00
M(t): 6.860E-01 6.853E-01 6.823E-01 6.720E-01 6.426E-01 5.480E-01 3.577E-01 2.635E-01
OMaximum TDOSE(t): 1.715E+01 mrem/yr att = 0.000E+Q0 years
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 11
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 3.445E-03 0.0002 1.189E-03 0.0001 0.000E+00 0.0000 4.769E+00 0.2781 2.670E-01 0.0156 8.798E-02 0.0051
1.725E-01 0.0101
Po-210 1.345E-05 0.0000 2.744E-04 0.0000 0.000E+00 0.0000 7.556E-02 0.0044 7.766E-02 0.0045 7.530E-03 0.0004 2.373E-02
0.0014
Ra-226 6.304E+00 0.3676 5.666E-04 0.0000 0.000E+00 0.0000 4.678E+00 0.2728 1.393E-01 0.0081 1.657E-01 0.0097
3.870E-02 0.0023
Th-230 2.062E-03 0.0001 2.086E-02 0.0012 0.000E+00 0.0000 4.868E-02 0.0028 1.003E-03 0.0001 9.967E-05 0.0000 1.501E-02
0.0009
U-234 2.320E-04 0.0000 8.433E-03 0.0005 0.000E+00 0.0000 6.149E-02 0.0036 2.029E-03 0.0001 4.974E-03 0.0003 7.734E-03
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0.0005
U-238 8.572E-02 0.0050 7.541E-03 0.0004 0.000E+00 0.0000 5.838E-02 0.0034 1.926E-03 0.0001 4.722E-03 0.0003 7.344E-03
CRRTTTT TITTTUTTT GERTTT TURCRRr ronnen FRRRRTTTT iovmem 10000000y vvver rovvvvven 0eeey vevevvves ieeey 0eeeeeqy voveey
Total 6.395E+00 0.3729 3.887E-02 0.0023 0.000E+00 0.0000 9.691E+00 0.5651 4.890E-01 0.0285 2.710E-01 0.0158 2.650E-01
0.0155

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.301E+00 0.3091
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.848E-01 0.0108
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.133E+01 0.6604
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.772E-02 0.0051
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.489E-02 0.0049
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.656E-01 0.0097
R R e e e e e e
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.715E+01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 12
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 3.345E-03 0.0002 1.375E-03 0.0001 0.000E+00 0.0000 4.690E+00 0.2738 3.251E-01 0.0190 9.173E-02 0.0054
1.863E-01 0.0109
Po-210 2.123E-06 0.0000 4.334E-05 0.0000 0.000E+00 0.0000 1.194E-02 0.0007 1.227E-02 0.0007 1.189E-03 0.0001 3.747E-03
0.0002
Ra-226 6.286E+00 0.3669 6.058E-04 0.0000 0.000E+00 0.0000 4.815E+00 0.2810 1.487E-01 0.0087 1.681E-01 0.0098
4.425E-02 0.0026
Th-230 4.789E-03 0.0003 2.086E-02 0.0012 0.000E+00 0.0000 5.073E-02 0.0030 1.064E-03 0.0001 1.709E-04 0.0000 1.503E-02
0.0009
U-234 2.313E-04 0.0000 8.406E-03 0.0005 0.000E+00 0.0000 6.128E-02 0.0036 2.022E-03 0.0001 4.957E-03 0.0003 7.709E-03
0.0004
U-238 8.544E-02 0.0050 7.516E-03 0.0004 0.000E+00 0.0000 5.819E-02 0.0034 1.920E-03 0.0001 4.707E-03 0.0003 7.319E-03
T TOTTERRTT TERETT TUTTvrer TUreeT TOTUvvoes rovees vevrvvevv rrvevd veerrnnew /ey meeeennnw ioew wweeevnw evrny
Total 6.380E+00 0.3724 3.881E-02 0.0023 0.000E+00 0.0000 9.687E+00 0.5654 4.911E-01 0.0287 2.709E-01 0.0158 2.644E-01

0.0154
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
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Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.298E+00 0.3092
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.919E-02 0.0017
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.146E+01 0.6691
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
9.264E-02 0.0054
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.461E-02 0.0049
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.651E-01 0.0096
R R T e e e e e e e
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.713E+01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 13
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 3.135E-03 0.0002 1.328E-03 0.0001 0.000E+00 0.0000 4.404E+00 0.2582 3.158E-01 0.0185 8.701E-02 0.0051
1.780E-01 0.0104
Po-210 5.293E-08 0.0000 1.080E-06 0.0000 0.000E+00 0.0000 2.975E-04 0.0000 3.058E-04 0.0000 2.965E-05 0.0000 9.342E-05
0.0000
Ra-226 6.251E+00 0.3665 6.868E-04 0.0000 0.000E+00 0.0000 5.070E+00 0.2972 1.680E-01 0.0098 1.727E-01 0.0101
5.534E-02 0.0032
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Th-230 1.022E-02 0.0006 2.086E-02 0.0012 0.000E+00 0.0000 5.501E-02 0.0032 1.201E-03 0.0001 3.186E-04 0.0000 1.507E-02
0.0009

U-234 2.299E-04 0.0000 8.350E-03 0.0005 0.000E+00 0.0000 6.088E-02 0.0036 2.009E-03 0.0001 4.924E-03 0.0003 7.658E-03
0.0004

U-238 8.488E-02 0.0050 7.467E-03 0.0004 0.000E+00 0.0000 5.780E-02 0.0034 1.907E-03 0.0001 4.676E-03 0.0003 7.271E-03
R A e e e e e T

Total 6.350E+00 0.3722 3.869E-02 0.0023 0.000E+00 0.0000 9.648E+00 0.5656 4.892E-01 0.0287 2.697E-01 0.0158 2.634E-01

0.0154
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAAAR ARARARAAA ARARAA AAAARAAAA ARRAAA AARAARAAAA ARAAAA AAAAAAAAR AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.989E+00 0.2925
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
7.276E-04 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.172E+01 0.6869
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.027E-01 0.0060
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.405E-02 0.0049
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.640E-01 0.0096
COTTTTT TOCTERRTT TERETT TOUTTUreT TUTEeT TOTUvvees Tovved vevrvvevv rrvevd veerrnonw [eey veeeernew oonew mweernw evrny
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.706E+01 1.0000
0*Sum of all water independent and dependent pathways.
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UCHAIN minus GW Rn. TXT
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 14
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 2.493E-03 0.0001 1.056E-03 0.0001 0.000E+00 0.0000 3.502E+00 0.2085 2.514E-01 0.0150 6.921E-02 0.0041
1.416E-01 0.0084
Po-210 1.295E-13 0.0000 2.643E-12 0.0000 0.000E+00 0.0000 7.278E-10 0.0000 7.481E-10 0.0000 7.252E-110.0000 2.285E-10
0.0000
Ra-226 6.130E+00 0.3649 9.292E-04 0.0001 0.000E+00 0.0000 5.819E+00 0.3464 2.255E-01 0.0134 1.861E-01 0.0111
8.854E-02 0.0053
Th-230 2.899E-02 0.0017 2.086E-02 0.0012 0.000E+00 0.0000 7.157E-02 0.0043 1.802E-03 0.0001 8.638E-04 0.0001 1.529E-02
0.0009
U-234 2.258E-04 0.0000 8.160E-03 0.0005 0.000E+00 0.0000 5.948E-02 0.0035 1.963E-03 0.0001 4.811E-03 0.0003 7.483E-03
0.0004
U-238 8.293E-02 0.0049 7.295E-03 0.0004 0.000E+00 0.0000 5.648E-02 0.0034 1.864E-03 0.0001 4.568E-03 0.0003 7.104E-03
CRRTTTT TRRRRRTTT TRRTTT TUTTRRTTT TUTCTY TUCTRRTTT TUCTYY TUCTRRTTOTUCTYD TUTERRTTT TUTLY TUTTRRTTT TCCOD Towweererroeeen
Total 6.245E+00 0.3717 3.830E-02 0.0023 0.000E+00 0.0000 9.508E+00 0.5660 4.825E-01 0.0287 2.656E-01 0.0158 2.600E-01

0.0155
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAMMAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Page 19

000270



UCHAIN minus GW Rn.TXT
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.968E+00 0.2362
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.780E-09 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.245E+01 0.7411
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.394E-01 0.0083
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.213E-02 0.0049
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.602E-01 0.0095
T TTTTETET TUTRRT TRTTUTU TOs TRRTTooes Toveed Terermoos oneey Teveerrou voenen rovvveens veeenn Tvweeey veeeqy
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.680E+01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 15
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 1.295E-03 0.0001 5.488E-04 0.0000 0.000E+00 0.0000 1.819E+00 0.1132 1.306E-01 0.0081 3.595E-02 0.0022
7.355E-02 0.0046
Po-210 1.200E-29 0.0000 2.450E-28 0.0000 0.000E+00 0.0000 6.747E-26 0.0000 6.935E-26 0.0000 6.723E-27 0.0000 2.118E-26
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UCHAIN minus GW Rn.TXT
0.0000
Ra-226 5.797E+00 0.3608 1.346E-03 0.0001 0.000E+00 0.0000 7.050E+00 0.4388 3.244E-01 0.0202 2.066E-01 0.0129
1.463E-01 0.0091
Th-230 8.063E-02 0.0050 2.087E-02 0.0013 0.000E+00 0.0000 1.281E-010.0080 4.241E-03 0.0003 2.580E-03 0.0002 1.634E-02
0.0010
U-234 2.210E-04 0.0000 7.639E-03 0.0005 0.000E+00 0.0000 5.568E-02 0.0035 1.837E-03 0.0001 4.502E-03 0.0003 7.005E-03
0.0004
U-238 7.760E-02 0.0048 6.827E-03 0.0004 0.000E+00 0.0000 5.285E-02 0.0033 1.744E-03 0.0001 4.275E-03 0.0003 6.648E-03
CETTTE TRTTTTRT FO0T TRErTnies qevenn roeeveves i0ever vveieeven vgee (vereee’v qvvigd: (00vvviqy vevey veeever wvewen
Total 5.956E+00 0.3707 3.723E-02 0.0023 0.000E+00 0.0000 9.106E+00 0.5668 4.628E-010.0288 2.539E-010.0158 2.498E-01

0.0156
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.061E+00 0.1283
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.650E-25 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.352E+01 0.8419
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.528E-01 0.0157
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
7.688E-02 0.0048
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.499E-01 0.0093
T TOTTERRTT TERETT TUUTvrer TUreeT TOTUvvoes rovees vevrvvevv vrvevd veerrnnew /ey weeennnw /orew wweeewnw evrny
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Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.607E+01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 16
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 1.308E-04 0.0000 5.545E-05 0.0000 0.000E+00 0.0000 1.838E-010.0134 1.319E-02 0.0010 3.633E-03 0.0003 7.431E-03
0.0005
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 4.764E+00 0.3477 1.516E-03 0.0001 0.000E+00 0.0000 7.153E+00 0.5221 3.642E-01 0.0266 1.966E-01 0.0144
1.752E-01 0.0128
Th-230 2.401E-01 0.0175 2.090E-02 0.0015 0.000E+00 0.0000 3.515E-01 0.0257 1.528E-02 0.0011 8.846E-03 0.0006 2.154E-02
0.0016
U-234 2.685E-04 0.0000 6.066E-03 0.0004 0.000E+00 0.0000 4.426E-02 0.0032 1.462E-03 0.0001 3.571E-03 0.0003 5.562E-03
0.0004
U-238 6.151E-02 0.0045 5.413E-03 0.0004 0.000E+00 0.0000 4.190E-02 0.0031 1.383E-03 0.0001 3.390E-03 0.0002 5.271E-03
R R e e e e e e
Total 5.066E+00 0.3697 3.395E-02 0.0025 0.000E+00 0.0000 7.775E+00 0.5675 3.955E-01 0.0289 2.161E-01 0.0158 2.150E-01
0.0157
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Dependent Pathways
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UCHAIN minus GW Rn. TXT
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.083E-01 0.0152
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.265E+01 0.9236
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.582E-01 0.0480
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.119E-02 0.0045
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.189E-01 0.0087
CCTTTTTTTTTETRT TUTRRT TOTTUTUTE TOes TRRTToves 1oveed Teeerroos ovnen Tovveennv oeennn rovvweens veeenn vrvveeey veeegy
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.370E+01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 17
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
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UCHAIN minus GW Rn.TXT
Pb-210 1.873E-07 0.0000 7.937E-08 0.0000 0.000E+00 0.0000 2.631E-04 0.0000 1.888E-05 0.0000 5.199E-06 0.0000 1.064E-05
0.0000
P0-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 2.717E+00 0.3039 8.976E-04 0.0001 0.000E+00 0.0000 4.189E+00 0.4685 2.155E-01 0.0241 1.143E-010.0128
1.043E-01 0.0117
Th-230 5.550E-01 0.0621 2.095E-02 0.0023 0.000E+00 0.0000 8.345E-01 0.0933 4.009E-02 0.0045 2.204E-02 0.0025 3.350E-02
0.0037
U-234 7.030E-04 0.0001 3.149E-03 0.0004 0.000E+00 0.0000 2.362E-02 0.0026 7.917E-04 0.0001 1.860E-03 0.0002 2.900E-03
0.0003
U-238 3.167E-020.0035 2.789E-03 0.0003 0.000E+00 0.0000 2.159E-02 0.0024 7.124E-04 0.0001 1.746E-03 0.0002 2.716E-03
R T e A e e e
Total 3.305E+00 0.3696 2.779E-02 0.0031 0.000E+00 0.0000 5.069E+00 0.5669 2.571E-01 0.0288 1.400E-01 0.0157 1.435E-01

0.0160
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.981E-04 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 3.568E-23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
7.341E+00 0.8210
Th-230 0.000E+00 0.0000 4.921E-26 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.506E+00 0.1684
U-234 0.000E+00 0.0000 9.257E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.302E-02 0.0037
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UCHAIN minus GW Rn.TXT
U-238 0.000E+00 0.0000 5.492E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.122E-02 0.0068

FLECEET TRECECEEE TROEEE TECRREEeE Feeeer TORrerenr oeeeer fereeentt veeeee Poeeeverr veeeer teeeeeeed veveer eeeeeerenr oerm

Total 0.000E+00 0.0000 9.257E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.942E+00 1.0000

0*Sum of all water independent and dependent pathways.

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 18

Summary : Template File for Nuclide Independent Parameters

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 2.077E-17 0.0000 8.804E-18 0.0000 0.000E+00 0.0000 2.918E-14 0.0000 2.095E-15 0.0000 5.767E-16 0.0000 1.180E-15

0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Ra-226 3.809E-01 0.0578 1.258E-04 0.0000 0.000E+00 0.0000 5.872E-01 0.0891 3.022E-02 0.0046 1.602E-02 0.0024 1.463E-02

0.0022
Th-230 9.091E-01 0.1380 2.090E-02 0.0032 0.000E+00 0.0000 1.381E+00 0.2096 6.821E-02 0.0104 3.695E-02 0.0056

4.700E-02 0.0071
U-234 2.130E-03 0.0003 3.590E-04 0.0001 0.000E+00 0.0000 5.435E-03 0.0008 2.313E-04 0.0000 2.653E-04 0.0000 3.922E-04

0.0001
U-238 3.103E-03 0.0005 2.738E-04 0.0000 0.000E+00 0.0000 2.121E-03 0.0003 7.002E-05 0.0000 1.714E-04 0.0000 2.666E-04

FRRTTTT TITTTTTTT AORPTT TUCRRCRRr ronnmy FRCERRTOT roomem T0000000n vvver rovvvven 0000y Tevevwwes oveey 0eeeeqqy voveey
Total 1.295E+00 0.1966 2.166E-02 0.0033 0.000E+00 0.0000 1.975E+00 0.2998 9.873E-02 0.0150 5.341E-02 0.0081 6.229E-02
0.0095

0
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UCHAIN minus GW Rn.TXT
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 6.994E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.030E-13 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 2.739E+00 0.4157 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.768E+00 0.5719
Th-230 0.000E+00 0.0000 3.363E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.799E+00 0.4249
U-234 0.000E+00 0.0000 5.335E-03 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.415E-02 0.0021
U-238 0.000E+00 0.0000 9.107E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.917E-03 0.0010
R R e e S LAt
Total 0.000E+00 0.0000 3.081E+00 0.4677 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.588E+00 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 19
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
(1) () Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
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UCHAIN minus GW Rn.TXT
Pb-210+D Pb-210+D 1.000E+00 4.986E+00 4.825E+00 4.519E+00 3.593E+00 1.867E+00 1.886E-01 2.700E-04 3.177E-14
Pb-210+D P0-210 1.000E+00 3.154E-01 4.730E-01 4.699E-01 3.742E-01 1.944E-01 1.964E-02 2.811E-05 7.123E-14
Pb-210+D &DSR(j) 5.301E+00 5.298E+00 4.989E+00 3.968E+00 2.061E+00 2.083E-01 2.981E-04 1.030E-13
OP0-210 Po0-210 1.000E+00 1.848E-01 2.919E-02 7.276E-04 1.780E-09 1.650E-25 0.000E+00 0.000E+00 0.000E+00
ORa-226+D Ra-226+D 1.000E+00 1.123E+01 1.120E+01 1.113E+01 1.092E+01 1.032E+01 8.481E+00 4.838E+00 6.855E-01
Ra-226+D Pb-210+D 1.000E+00 9.292E-02 2.475E-01 5.356E-01 1.395E+00 2.908E+00 3.786E+00 2.271E+00 3.911E-01
Ra-226+D Po0-210 1.000E+00 4.588E-03 1.787E-02 4.744E-02 1.371E-01 2.951E-01 3.878E-01 2.328E-01 2.691E+00
Ra-226+D 4DSR(j) 1.133E+01 1.146E+01 1.172E+01 1.245E+01 1.352E+01 1.265E+01 7.341E+00 3.768E+00
0Th-230 Th-230 1.000E+00 8.534E-02 8.534E-02 8.534E-02 8.533E-02 8.531E-02 8.524E-02 8.504E-02 8.434E-02
Th-230 Ra-226+D 1.000E+00 2.361E-03 7.206E-03 1.688E-02 5.031E-02 1.423E-01 4.262E-01 9.868E-01 1.618E+00
Th-230 Pb-210+D 1.000E+00 1.462E-05 8.912E-05 4.299E-04 3.412E-03 2.288E-02 1.332E-01 3.939E-01 6.991E-01
Th-230 Po0-210 1.000E+00 6.061E-07 5.341E-06 3.368E-05 3.192E-04 2.277E-03 1.355E-02 4.028E-02 3.974E-01
Th-230 4DSR(j) 8.772E-02 9.264E-02 1.027E-01 1.394E-01 2.528E-01 6.582E-01 1.506E+00 2.799E+00
O0U-234 U-234 1.000E+00 8.489E-02 8.461E-02 8.405E-02 8.212E-02 7.684E-02 6.090E-02 3.134E-02 4.011E-03
U-234 Th-230 1.000E+00 4.048E-07 1.174E-06 2.698E-06 7.951E-06 2.230E-05 6.562E-05 1.457E-04 2.211E-04
U-234 Ra-226+D 1.000E+00 6.945E-09 4.987E-08 2.658E-07 2.360E-06 1.915E-05 1.807E-04 1.097E-03 3.786E-03
U-234  Pb-210+D 1.000E+00 3.497E-11 4.520E-10 4.735E-09 1.111E-07 2.224E-06 4.580E-05 4.040E-04 1.709E-03
U-234 Po0-210 1.000E+00 1.272E-12 2.367E-11 3.355E-10 9.942E-09 2.177E-07 4.635E-06 4.125E-05 4.421E-03
U-234  &DSR(j) 8.489E-02 8.461E-02 8.405E-02 8.213E-02 7.688E-02 6.119E-02 3.302E-02 1.415E-02
OU-238 U-238  5.400E-05 4.119E-06 4.106E-06 4.078E-06 3.985E-06 3.729E-06 2.956E-06 1.522E-06 1.953E-07
O0U-238+D U-238+D 9.999E-01 1.656E-01 1.651E-01 1.640E-01 1.602E-01 1.499E-01 1.189E-01 6.119E-02 6.896E-03
U-238+D U-234  9.999E-01 1.203E-07 3.597E-07 8.338E-07 2.444E-06 6.644E-06 1.735E-05 2.671E-05 1.139E-05
U-238+D Th-230 9.999E-01 3.955E-13 2.635E-12 1.357E-11 1.181E-10 9.490E-10 8.834E-09 5.197E-08 1.658E-07
U-238+D Ra-226+D 9.999E-01 4.844E-15 7.498E-14 8.858E-13 2.333E-11 5.462E-10 1.661E-08 2.812E-07 2.439E-06
U-238+D Pb-210+D 9.999E-01 2.083E-17 5.523E-16 1.234E-14 8.479E-13 4.995E-11 3.550E-09 9.556E-08 1.152E-06
U-238+D P0-210 9.999E-01 6.805E-19 2.602E-17 8.022E-16 7.276E-14 4.809E-12 3.574E-10 9.741E-09 5.429E-06
U-238+D &aDSR(j) 1.656E-01 1.651E-01 1.640E-01 1.602E-01 1.499E-01 1.189E-01 6.122E-02 6.916E-03
T TERTRTToT AOrroooes TOrmmoooy rovvureeT vveerrooy rrrvvures roveeeron pernvwwey novweeno veevvewww
The DSR includes contributions from associated (half-life 6 30 days) daughters.
1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 20
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr
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UCHAIN minus GW Rn. TXT
ONuclide
(i) t=0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAA  AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA
Pb-210 4.716E+00 4.719E+00 5.011E+00 6.301E+00 1.213E+01 1.200E+02 8.387E+04 *7.634E+13
Po-210 1.353E+02 8.566E+02 3.436E+04 1.405E+10 *4.494E+15 *4.494E+15 *4.494E+15 *4.494E+15
Ra-226  2.207E+00 2.181E+00 2.134E+00 2.008E+00 1.848E+00 1.976E+00 3.405E+00 6.635E+00
Th-230 2.850E+02 2.699E+02 2.435E+02 1.794E+02 9.891E+01 3.798E+01 1.660E+01 8.932E+00
U-234  2.945E+02 2.955E+02 2.974E+02 3.044E+02 3.252E+02 4.086E+02 7.570E+02 1.767E+03
U-238  1.509E+02 1.514E+02 1.524E+02 1.560E+02 1.667E+02 2.103E+02 4.083E+02 3.614E+03
T e e e e e e
*At specific activity limit
0
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
) (pCilg)  (years) - (pCIQ) o @CHG)
AAAAAAA AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Pb-210 1.000E+00 0.000E+00 5.301E+00 4.716E+00 5.301E+00 4.716E+00
Po-210 1.000E+00 0.000E+00  1.848E-01 1.353E+02 1.848E-01 1.353E+02
Ra-226 1.000E+00 45.5810.09 1.371E+01 1.824E+00 1.133E+01 2.207E+00
Th-230 1.000E+00 1.000E+03  2.799E+00 8.932E+00 8.772E-02 2.850E+02
U-234 1.000E+00 0.000E+00  8.489E-02 2.945E+02 8.489E-02 2.945E+02
U-238 1.000E+00 0.000E+00  1.656E-01 1.509E+02 1.656E-01 1.509E+02

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 21
Summary : Template File for Nuclide Independent Parameters
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent THF(i) DOSE(],t), mrem/yr
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UCHAIN minus GW Rn.TXT
a @ t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAAAAAA AAAAAAA AAAAAAAAA  AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA

Pb-210 Pb-210 1.000E+00 4.986E+00 4.825E+00 4.519E+00 3.593E+00 1.867E+00 1.886E-01 2.700E-04 3.177E-14
Pb-210 Ra-226 1.000E+00 9.292E-02 2.475E-01 5.356E-01 1.395E+00 2.908E+00 3.786E+00 2.271E+00 3.911E-01
Pb-210 Th-230 1.000E+00 1.462E-05 8.912E-05 4.299E-04 3.412E-03 2.288E-02 1.332E-01 3.939E-01 6.991E-01
Pb-210 U-234 1.000E+00 3.497E-11 4.520E-10 4.735E-09 1.111E-07 2.224E-06 4.580E-05 4.040E-04 1.709E-03
Pb-210 U-238 9.999E-01 2.083E-17 5.523E-16 1.234E-14 8.479E-13 4.995E-11 3.550E-09 9.556E-08 1.152E-06
Pb-210 4DOSE(j) 5.079E+00 5.073E+00 5.055E+00 4.992E+00 4.797E+00 4.107E+00 2.665E+00 1.092E+00
OP0-210 Pb-210 1.000E+00 3.154E-01 4.730E-01 4.699E-01 3.742E-01 1.944E-01 1.964E-02 2.811E-05 7.123E-14
P0-210 Po-210 1.000E+00 1.848E-01 2.919E-02 7.276E-04 1.780E-09 1.650E-25 0.000E+00 0.000E+00 0.000E+00
P0-210 Ra-226 1.000E+00 4.588E-03 1.787E-02 4.744E-02 1.371E-01 2.951E-01 3.878E-01 2.328E-01 2.691E+00
Po-210 Th-230 1.000E+00 6.061E-07 5.341E-06 3.368E-05 3.192E-04 2.277E-03 1.355E-02 4.028E-02 3.974E-01
P0-210 U-234 1.000E+00 1.272E-12 2.367E-11 3.355E-10 9.942E-09 2.177E-07 4.635E-06 4.125E-05 4.421E-03
P0-210 U-238 9.999E-01 6.805E-19 2.602E-17 8.022E-16 7.276E-14 4.809E-12 3.574E-10 9.741E-09 5.429E-06
Po-210 4DOSE()) 5.047E-01 5.201E-01 5.181E-01 5.116E-01 4.917E-01 4.210E-01 2.732E-01 3.093E+00
ORa-226 Ra-226 1.000E+00 1.123E+01 1.120E+01 1.113E+01 1.092E+01 1.032E+01 8.481E+00 4.838E+00 6.855E-01
Ra-226 Th-230 1.000E+00 2.361E-03 7.206E-03 1.688E-02 5.031E-02 1.423E-01 4.262E-01 9.868E-01 1.618E+00
Ra-226 U-234 1.000E+00 6.945E-09 4.987E-08 2.658E-07 2.360E-06 1.915E-05 1.807E-04 1.097E-03 3.786E-03
Ra-226 U-238 9.999E-01 4.844E-15 7.498E-14 8.858E-13 2.333E-11 5.462E-10 1.661E-08 2.812E-07 2.439E-06
Ra-226 4DOSE(j) 1.123E+01 1.120E+01 1.115E+01 1.097E+01 1.046E+01 8.907E+00 5.825E+00 2.307E+00
0Th-230 Th-230 1.000E+00 8.534E-02 8.534E-02 8.534E-02 8.533E-02 8.531E-02 8.524E-02 8.504E-02 8.434E-02
Th-230 U-234 1.000E+00 4.048E-07 1.174E-06 2.698E-06 7.951E-06 2.230E-05 6.562E-05 1.457E-04 2.211E-04
Th-230 U-238 9.999E-01 3.955E-13 2.635E-12 1.357E-11 1.181E-10 9.490E-10 8.834E-09 5.197E-08 1.658E-07
Th-230 aDOSE(j) 8.534E-02 8.534E-02 8.534E-02 8.534E-02 8.534E-02 8.531E-02 8.519E-02 8.457E-02
O0U-234 U-234 1.000E+00 8.489E-02 8.461E-02 8.405E-02 8.212E-02 7.684E-02 6.090E-02 3.134E-02 4.011E-03
U-234 U-238 9.999E-01 1.203E-07 3.597E-07 8.338E-07 2.444E-06 6.644E-06 1.735E-05 2.671E-05 1.139E-05
U-234 &DOSE()) 8.489E-02 8.461E-02 8.405E-02 8.212E-02 7.684E-02 6.091E-02 3.136E-02 4.022E-03
O0U-238 U-238 5.400E-05 4.119E-06 4.106E-06 4.078E-06 3.985E-06 3.729E-06 2.956E-06 1.522E-06 1.953E-07
U-238 U-238 9.999E-01 1.656E-01 1.651E-01 1.640E-01 1.602E-01 1.499E-01 1.189E-01 6.119E-02 6.896E-03
U-238 &DOSE(j) 1.656E-01 1.651E-01 1.640E-01 1.602E-01 1.499E-01 1.189E-01 6.120E-02 6.896E-03
T AT TOTCEReTT TRRTToooy Tvrureer rvverrooy rnvvures rovvermon ernvwwey novveerrv veevvewwy

THF(i) is the thread fraction of the parent nuclide.

1RESRAD, Version 6.4 T« Limit = 30 days 05/06/2009 09:11 Page 22

Summary : Template File for Nuclide Independent Parameters
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UCHAIN minus GW Rn.TXT
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent THF(i) S(j,t), pCilg
(VO] t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAA AAAAAAA AAAAAAAAA  AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA
Pb-210 Pb-210 1.000E+00 1.000E+00 9.678E-01 9.064E-01 7.208E-01 3.744E-01 3.783E-02 5.415E-05 6.006E-15
Pb-210 Ra-226 1.000E+00 0.000E+00 3.054E-02 8.844E-02 2.612E-01 5.656E-01 7.448E-01 4.472E-01 6.270E-02
Pb-210 Th-230 1.000E+00 0.000E+00 6.654E-06 5.849E-05 5.996E-04 4.348E-03 2.599E-02 7.733E-02 1.357E-01
Pb-210 U-234 1.000E+00 0.000E+00 2.001E-11 5.299E-10 1.836E-08 4.137E-07 8.880E-06 7.916E-05 3.129E-04
Pb-210 U-238 9.999E-01 0.000E+00 1.420E-17 1.131E-15 1.317E-13 9.099E-12 6.838E-10 1.869E-08 1.973E-07
Pb-210 aS(j): 1.000E+00 9.983E-01 9.949E-01 9.825E-01 9.444E-01 8.087E-01 5.247E-01 1.987E-01
OP0-210 Pb-210 1.000E+00 0.000E+00 8.172E-01 9.107E-01 7.273E-01 3.778E-01 3.818E-02 5.464E-05 6.061E-15
Po-210 Po-210 1.000E+00 1.000E+00 1.579E-01 3.936E-03 9.628E-09 8.925E-25 0.000E+00 0.000E+00 0.000E+00
Po-210 Ra-226 1.000E+00 0.000E+00 1.653E-02 7.243E-02 2.470E-01 5.551E-01 7.387E-01 4.439E-01 6.224E-02
Po-210 Th-230 1.000E+00 0.000E+00 2.715E-06 4.098E-05 5.364E-04 4.179E-03 2.558E-02 7.654E-02 1.345E-01
Po-210 U-234 1.000E+00 0.000E+00 6.601E-12 3.259E-10 1.561E-08 3.904E-07 8.692E-06 7.823E-05 3.100E-04
Po-210 U-238 9.999E-01 0.000E+00 3.942E-18 6.214E-16 1.068E-13 8.434E-12 6.656E-10 1.844E-08 1.955E-07
Po-210 &aS(j): 1.000E+00 9.917E-01 9.871E-01 9.748E-01 9.371E-01 8.025E-01 5.206E-01 1.971E-01
ORa-226 Ra-226 1.000E+00 1.000E+00 9.972E-01 9.916E-01 9.723E-01 9.192E-01 7.553E-01 4.308E-01 6.039E-02
Ra-226 Th-230 1.000E+00 0.000E+00 4.326E-04 1.294E-03 4.272E-03 1.246E-02 3.775E-02 8.767E-02 1.438E-01
Ra-226 U-234 1.000E+00 0.000E+00 1.946E-09 1.744E-08 1.910E-07 1.651E-06 1.593E-05 9.733E-05 3.355E-04
Ra-226 U-238 9.999E-01 0.000E+00 1.838E-15 4.940E-14 1.799E-12 4.635E-11 1.457E-09 2.491E-08 2.154E-07
Ra-226 aS(j): 1.000E+00 9.976E-01 9.929E-01 9.766E-01 9.317E-01 7.930E-01 5.186E-01 2.045E-01
0Th-230 Th-230 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.999E-01 9.996E-01 9.988E-01 9.965E-01 9.883E-01
Th-230 U-234 1.000E+00 0.000E+00 8.987E-06 2.687E-05 8.854E-05 2.570E-04 7.655E-04 1.706E-03 2.589E-03
Th-230 U-238 9.999E-01 0.000E+00 1.273E-11 1.141E-10 1.248E-09 1.075E-08 1.025E-07 6.075E-07 1.941E-06
Th-230 aS(j): 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.999E-01 9.996E-01 9.982E-01 9.909E-01
0U-234 U-234 1.000E+00 1.000E+00 9.967E-01 9.901E-01 9.673E-01 9.051E-01 7.173E-01 3.691E-01 3.608E-02
U-234 U-238 9.999E-01 0.000E+00 2.825E-06 8.420E-06 2.742E-05 7.698E-05 2.034E-04 3.141E-04 1.024E-04
U-234 aS(j): 1.000E+00 9.967E-01 9.901E-01 9.674E-01 9.052E-01 7.175E-01 3.695E-01 3.618E-02
0U-238 U-238 5.400E-05 5.400E-05 5.382E-05 5.346E-05 5.224E-05 4.888E-05 3.875E-05 1.995E-05 1.954E-06
U-238 U-238 9.999E-01 9.999E-01 9.966E-01 9.900E-01 9.673E-01 9.052E-01 7.175E-01 3.694E-01 3.618E-02
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UCHAIN minus GW Rn.TXT
U-238 &S(j): 1.000E+00 9.967E-01 9.901E-01 9.674E-01 9.052E-01 7.175E-01 3.695E-01 3.618E-02
CRETTTT TERRTTT TRCRRRTTT TUTRTRRRT TUTTRRRRT TUCTRRRT TTTTCRT TUTCCOT TN TUUTCORDD rovvwwwea
THF(i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time = 4.69 seconds
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APPENDIX 2

Printout of the RESRAD Run Using Site-Specific Input Parameters
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

A-1 3 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 3 8 3
A-1 3 At-218 (Source: FGR 12) 35.847E-03 35.847E-03 3 DCF1( 1)
A-1 3Bi-210 (Source: FGR 12) % 3.606E-03 ® 3.606E-03 * DCF1( 2)
A-1 3Bi-214 (Source: FGR 12) $9.808E+00 2 9.808E+00 2 DCF1( 3)
A-1 3Pa-234 (Source: FGR 12) 3 1.155E+01 2 1.155E+01 3 DCF1( 4)
A-1 3Pa-234m (Source: FGR 12) 38.967E-02 ® 8.967E-02 * DCF1( 5)
A-1 3Pb-210 (Source: FGR 12) 82.447E-03 3 2.447E-03 * DCF1( 6)
A-1 3Pb-214 (Source: FGR 12) $1.341E+00 % 1.341E+00 3 DCF1( 7)
A-1 3P0-210 (Source: FGR 12) 85.231E-0535.231E-05 3 DCF1( 8)
A-1 3Po-214 (Source: FGR 12) $5.138E-04 3 5.138E-04 3 DCF1( 9)
A-1 3P0-218 (Source: FGR 12) $5.642E-05 ®5.642E-05 3 DCF1( 10)
A-1 3Ra-226 (Source: FGR 12) 33.176E-02 2 3.176E-02 °* DCF1( 11)
A-1 3Rn-222 (Source: FGR 12) 82.354E-03 3 2.354E-03 3 DCF1( 12)
A-1 3Th-230 (Source: FGR 12) $1.209E-03 3 1.209E-03 3 DCF1( 13)
A-1 3Th-234 (Source: FGR 12) 382.410E-02 2 2.410E-02 ® DCF1( 14)
A-1 3TI-210 (Source: no data) 3 0.000E+00 3-2.000E+00 ¢ DCF1( 15)
A-1 3U-234 (Source: FGR 12) $4.017E-04 2 4.017E-04 3 DCF1( 16)
A-1 3U-238 (Source: FGR 12) 31.031E-04 2 1.031E-04 3 DCF1( 17)
3 3 3 3
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 8 3
B-1 3Pb-210+D 3 1.380E-02 ® 1.360E-02 3 DCF2( 1)
B-1 3P0-210 $9.400E-03 2 9.400E-03 3 DCF2( 2)
B-1 3 Ra-226+D 3 8.594E-03 ® 8.580E-03 * DCF2( 3)
B-1 3Th-230 3 3.260E-01 ® 3.260E-01 ° DCF2( 4)
B-1 3U-234 $1.320E-01 ® 1.320E-01 3 DCF2( 5)
B-1 3U-238 $1.180E-01 3 1.180E-01 3 DCF2( 6)
B-1 3U-238+D $1.180E-01°1.180E-01 3 DCF2( 7)
3 3 3 3
D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 8 3
D-1 3Pb-210+D $5.376E-03 3 5.370E-03 3 DCF3( 1)
D-1 3Po-210 % 1.900E-03 ® 1.900E-03 * DCF3( 2)
D-1 3Ra-226+D $1.321E-03 ® 1.320E-03 * DCF3( 3)
D-1 3Th-230 3 5.480E-04 3 5.480E-04 3 DCF3( 4)
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D-1 3U-234 3 2.830E-04 3 2.830E-04 3 DCF3( 5)

D-1 3U-238 3 2.550E-04 3 2.550E-04 3 DCF3( 6)

D-1 3U-238+D 32.687E-04 3 2.550E-04 3 DCF3( 7)
3 3 3 3

D-34 3 Food transfer factors: 3 3 3

D-34 3 Pb-210+D , plant/soil concentration ratio, dimensionless 2 1.000E-02 3 1.000E-02 ¢ RTF( 1,1)
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 8.000E-04 2 8.000E-04 3 RTF( 1,2)
D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 3.000E-04 3 3.000E-04 3 RTF( 1,3)
D_34 3 3 3 3

D-343P0-210 , plant/soil concentration ratio, dimensionless 3 1.000E-03 ¢ 1.000E-03 3 RTF( 2,1)
D-343P0-210 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 35.000E-03 2 5.000E-03 3 RTF( 2,2)
D-343P0-210 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 3.400E-04 3 3.400E-04 3 RTF( 2,3)
D_34 3 3 3 3

D-34 3 Ra-226+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 3 4.000E-02 2 RTF( 3,1)
D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-03 3 1.000E-03 3 RTF( 3,2)
D-34 3 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 2 1.000E-03 3 RTF( 3,3)
D_34 3 3 3 3

1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 3
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File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 11
0o 3 8 Current 3 Base 3 Parameter
Menu 3 Parameter 3 Value# 3 Case* 3 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

D-343Th-230 , plant/soil concentration ratio, dimensionless 3 1.000E-03 3 1.000E-03 3 RTF( 4,1)

D-343Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 2 1.000E-04 3 RTF( 4,2)

D-343Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 35.000E-06 2 5.000E-06 3 RTF( 4,3)

D-343 3 3 3

D-343U-234 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 3 RTF( 5,1)

D-343U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 5,2)

D-343U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 36.000E-04 3 6.000E-04 3 RTF( 5,3)
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D_34 3 3 3 3

D-343U-238 , plant/soil concentration ratio, dimensionless 3 2.500E-03 ¢ 2.500E-03 3 RTF( 6,1)
D-343U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 6,2)
D-343U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 3 6.000E-04 3 RTF( 6,3)
D_34 3 3 3 3

D-343U-238+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 ¢ RTF( 7,1)
D-343U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2 3.400E-04 3 3.400E-04 3 RTF( 7,2)
D-343U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2 6.000E-04 3 6.000E-04 3 RTF( 7,3)

3 3 3 3

D-5 3 Bioaccumulation factors, fresh water, L/kg: 3 8 3

D-5 3 Pb-210+D , fish 3 3.000E+02 3 3.000E+02 3 BIOFAC( 1,1)

D-5 3Pb-210+D , crustacea and mollusks 3 1.000E+02 2 1.000E+02 ¢ BIOFAC( 1,2)
D_5 3 3 3 3

D-5 3P0-210 , fish 31.000E+02 3 1.000E+02 3 BIOFAC( 2,1)

D-5 3P0-210 , crustacea and mollusks 3 2.000E+04 2 2.000E+04 2 BIOFAC( 2,2)
D_5 3 3 3 3

D-5 3Ra-226+D |, fish 35.000E+01 3 5.000E+01 3 BIOFAC( 3,1)

D-5 3 Ra-226+D , crustacea and mollusks 3 2.500E+02 3 2.500E+02 3 BIOFAC( 3,2)
D-5 3 3 3 3

D-5 3Th-230 , fish 3 1.000E+02 3 1.000E+02 3 BIOFAC( 4,1)

D-5 3Th-230 , crustacea and mollusks 3 5.000E+02 3 5.000E+02 2 BIOFAC( 4,2)
D_5 3 3 3 3

D-5 3U-234 |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 5,1)

D-5 3U-234 , crustacea and mollusks % 6.000E+01 ¢ 6.000E+01 2 BIOFAC( 5,2)
D_5 3 3 3 3

D-5 3U-238 |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 6,1)

D-5 3U-238 , crustacea and mollusks % 6.000E+01 2 6.000E+01 2 BIOFAC( 6,2)
D_5 3 3 3 3

D-5 3U-238+D |, fish 31.000E+01 3 1.000E+01 3 BIOFAC( 7,1)

D-5 3U-238+D , crustacea and mollusks 3 6.000E+01 2 6.000E+01 3 BIOFAC( 7,2)

T
#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 4
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File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Site-Specific Parameter Summary
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 2 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA

RO11 3 Area of contaminated zone (m**2) 3 4.000E+03 2 1.000E+04 3 3 AREA
R011 3 Thickness of contaminated zone (m) 31.500E-01 3 2.000E+00 3 38 THICKO
RO11 3 Length parallel to aquifer flow (m) 31.000E+02 ® 1.000E+02 3 3LCZPAQ
RO11 3 Basic radiation dose limit (mrem/yr) 3 2.500E+01 ¢ 3.000E+01 3 3 BRDL
RO11 3 Time since placement of material (yr) 3 0.000E+00 2 0.000E+00 3 3TI
RO11 3 Times for calculations (yr) 3 1.000E+00 2 1.000E+00 3T(2)
RO11 3 Times for calculations (yr) 3 3.000E+00 ¢ 3.000E+00 @ 3T(3)
RO11 3 Times for calculations (yr) $1.000E+01 2 1.000E+01 3 3T(4)
RO11 3 Times for calculations (yr) 3 3.000E+01 3 3.000E+01 3 3T(5)
RO11 3 Times for calculations (yr) 31.000E+02 2 1.000E+02 3 3T(6)
RO11 3 Times for calculations (yr) 3 3.000E+02 ¢ 3.000E+02 3 ST(7)
RO11 3 Times for calculations (yr) 3 1.000E+03 % 1.000E+03 3 3T(8)
RO11 3 Times for calculations (yr) 3 not used 2 0.000E+00 3 3T(9)
RO11 3 Times for calculations (yr) 3 not used 2 0.000E+00 3 $T(10)

3 3 3 3 3
R012 3 Initial principal radionuclide (pCi/g): Pb-210 3 1.000E+00 2 0.000E+00 3 3S1(1)
R012 3 Initial principal radionuclide (pCi/g): Po-210 3 1.000E+00 2 0.000E+00 3 351(2)
R012 3 Initial principal radionuclide (pCi/g): Ra-226 2 1.000E+00 3 0.000E+00 3 351(3)
RO12 3 Initial principal radionuclide (pCi/g): Th-230 3 1.000E+00 2 0.000E+00 3 3S1(4)
RO12 3 Initial principal radionuclide (pCi/g): U-234 3 1.000E+00 3 0.000E+Q0 3 351(5)
R012 3 Initial principal radionuclide (pCi/g): U-238 3 1.000E+00 3 0.000E+0Q0 3 351(6)
R012 3 Concentration in groundwater (pCi/L): Pb-210 3 not used 30.000E+0Q0 3 SW1(1)
R012 3 Concentration in groundwater (pCi/L): Po-210 2 not used 2 0.000E+00 3 SW1(2)
R012 3 Concentration in groundwater (pCi/L): Ra-226 3 not used 30.000E+00 3 SW1(3)
R012 3 Concentration in groundwater (pCi/L): Th-230 3 not used 30.000E+00 3 SW1(4)
R012 3 Concentration in groundwater (pCi/L): U-234 3not used 30.000E+0Q0 3 $W1(5)
R012 3 Concentration in groundwater (pCi/L): U-238 3not used 2 0.000E+00 3 3 W1(6)
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3 3 3 3 3
R013 3 Cover depth (m) 3 0.000E+00 ¢ 0.000E+00 3 3 COVERO
R013 3 Density of cover material (g/cm**3) 3 not used 3 1.500E+00 3 3 DENSCV
R013 3 Cover depth erosion rate (m/yr) 3 not used 3 1.000E-033 3VCV
R013 3 Density of contaminated zone (g/cm**3) 3 1.500E+00 3 1.500E+00 3 3 DENSCZ
R013 3 Contaminated zone erosion rate (m/yr) 31.000E-03 3 1.000E-03 3 3VCZ
R013 3 Contaminated zone total porosity 3 4.000E-01 3 4.000E-01 3 $TPCZ
R013 3 Contaminated zone field capacity 3 2.000E-01 3 2.000E-01 3 3FCCZ
R013 3 Contaminated zone hydraulic conductivity (m/yr) 3 1.000E+01 3 1.000E+01 3 $HCCZ
R013 3 Contaminated zone b parameter 3 5.300E+00 3 5.300E+00 3 3BCzZ
R013 3 Average annual wind speed (m/sec) 3 2.000E+00 @ 2.000E+00 3 3 WIND
R013 3 Humidity in air (g/m**3) 3 not used 2 8.000E+00 3 $ HUMID
R013 3 Evapotranspiration coefficient 3 5.000E-01 3 5.000E-01 3 SEVAPTR
R013 3 Precipitation (m/yr) 31.000E+00 2 1.000E+00 3 3 PRECIP
RO13 @ Irrigation (m/yr) 32.000E-01 ® 2.000E-01 3 SRI
RO13 3 Irrigation mode 3 overhead 3 overhead 3 3IDITCH
R013 3 Runoff coefficient 3 2.000E-01 3 2.000E-01 3 3 RUNOFF
R013 3 Watershed area for nearby stream or pond (m**2) 3 1.000E+06 3 1.000E+06 3 8 WAREA
R013 3 Accuracy for water/soil computations 3 1.000E-03 2 1.000E-03 3 SEPS
3 3 3 3 3
R014 3 Density of saturated zone (g/cm**3) 3 1.500E+00 2 1.500E+00 3 3 DENSAQ
R014 3 Saturated zone total porosity $4.000E-01 3 4.000E-01 3 3TPSZ
R014 3 Saturated zone effective porosity 3 2.000E-01 2 2.000E-01 3 SEPSZ

1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 5
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Site-Specific Parameter Summary (continued)
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 3 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
R014 3 Saturated zone field capacity 3 2.000E-01 3 2.000E-01 3 3FCSZ
R014 3 Saturated zone hydraulic conductivity (m/yr) 3 1.000E+02 3 1.000E+02 3 $HCSZ
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R014 3 Saturated zone hydraulic gradient 3 2.000E-02 3 2.000E-02 3 SHGWT
R014 3 Saturated zone b parameter 3 5.300E+00 2 5.300E+00 3BSZ
RO14 3 Water table drop rate (m/yr) 3 1.000E-03 3 1.000E-03 3 SVWT
R014 3 Well pump intake depth (m below water table) 3 1.000E+01 3 1.000E+01 3 s DWIBWT
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 3 ND 3ND : 3 MODEL
R014 3 Well pumping rate (m**3/yr) 3 2.500E+02 3 2.500E+02 8 SUW

3 3 3 3 3
RO15 @ Number of unsaturated zone strata 31 31 8 8NS
RO15 3 Unsat. zone 1, thickness (m) 3 4.000E+00 3 4.000E+00 3 3H(1)
RO15 3 Unsat. zone 1, soil density (g/cm**3) 3 1.500E+00 3 1.500E+00 3 3 DENSUZ(1)
RO15 3 Unsat. zone 1, total porosity 3 4.000E-01 2 4.000E-01 3 $TPUZ(1)
RO15 @ Unsat. zone 1, effective porosity 3 2.000E-01 2 2.000E-01 @ s EPUZ(1)
RO15 3 Unsat. zone 1, field capacity 3 2.000E-01 3 2.000E-01 3 3FCUZ(1)
RO15 3 Unsat. zone 1, soil-specific b parameter 3 5.300E+00 2 5.300E+00 $BUZ(1)
RO15 3 Unsat. zone 1, hydraulic conductivity (m/yr) 3 1.000E+01 3 1.000E+01 3 $HCUZ(1)

3 3 3 3 3
R016 3 Distribution coefficients for Pb-210 3 8 3 3
R016 ¢ Contaminated zone (cm**3/g) 31.000E+02 3 1.000E+02 3 3 DCNUCC(1)
R0O16 3 Unsaturated zone 1 (cm**3/g) 3 1.000E+02 ¢ 1.000E+02 3 $DCNUCU( 1,1)
RO16 3 Saturated zone (cm**3/g) 3 1.000E+02 ¢ 1.000E+02 3 3 DCNUCS( 1)
RO16 3 Leach rate (/yr) 3 0.000E+00 ¢ 0.000E+00 @ 2.217E-02 3 ALEACH( 1)
R016 3 Solubility constant 3 0.000E+00 2 0.000E+00 not used 3 SOLUBK( 1)

3 3 3 3 3
R016 3 Distribution coefficients for Po-210 3 8 3 3
R016 ® Contaminated zone (cm**3/g) 3 1.000E+01 ¢ 1.000E+01 3 $DCNUCC( 2)
R016 3 Unsaturated zone 1 (cm**3/q) 31.000E+01 3 1.000E+01 8 3 DCNUCU( 2,1)
RO16 3 Saturated zone (cm**3/g) 3 1.000E+01 ¢ 1.000E+01 3 3 DCNUCS( 2)
RO16 3 Leach rate (/yr) 3 0.000E+00 ¢ 0.000E+00 @ 2.176E-01 3 ALEACH( 2)
R016 3 Solubility constant 3 0.000E+00 2 0.000E+00 3 not used 3 SOLUBK( 2)

3 3 3 3 3
R016 2 Distribution coefficients for Ra-226 8 3 8 8
R016 3 Contaminated zone (cm**3/g) 37.000E+01 2 7.000E+01 3 $DCNUCC( 3)
RO16 ¢ Unsaturated zone 1 (cm**3/g) 3 7.000E+01 ¢ 7.000E+01 3 8 DCNUCU( 3,1)
R016 3 Saturated zone (cm**3/q) 37.000E+01 3 7.000E+01 8 3 DCNUCS( 3)
RO16 ¢ Leach rate (/yr) $0.000E+00 2 0.000E+00 3 3.165E-02 3 ALEACH( 3)
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R016 ® Solubility constant % 0.000E+00 ¢ 0.000E+00 ® not used 3 SOLUBK( 3)

3 3 3 3 3
RO16 @ Distribution coefficients for Th-230 3 8 3 3
R016 3 Contaminated zone (cm**3/g) 3 6.000E+04 2 6.000E+04 3 3 DCNUCC(4)
RO16 ¢ Unsaturated zone 1 (cm**3/g) 3 6.000E+04 2 6.000E+04 3 3 DCNUCU(4,1)
R016 ¢ Saturated zone (cm**3/q) 3 6.000E+04 2 6.000E+04 3 3 DCNUCS( 4)
R016 3 Leach rate (/yr) 3 0.000E+00 ® 0.000E+00 ® 3.704E-05 3 ALEACH( 4)
RO16 3 Solubility constant 3 0.000E+00 ¢ 0.000E+00 3 not used 3 SOLUBK( 4)

1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 6
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Site-Specific Parameter Summary (continued)
0 3 8 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 8 Input 3 Default 3 (If different from user input) 2 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

RO16 3 Distribution coefficients for U-234 8 8 3
R016 3 Contaminated zone (cm**3/g) 35.000E+01 3 5.000E+01 3 3 DCNUCC( 5)
RO16 ¢ Unsaturated zone 1 (cm**3/g) 3 5.000E+01 2 5.000E+01 3 8 DCNUCU(5,1)
R016 ¢ Saturated zone (cm**3/q) 35.000E+01 3 5.000E+01 8 3 DCNUCS( 5)
R016 3 Leach rate (/yr) 30.000E+00 2 0.000E+00 3 4.426E-02 3 ALEACH(5)
R016 ® Solubility constant $0.000E+00 ¢ 0.000E+00 3 not used 3 SOLUBK( 5)

3 3 3 3 3
R016 2 Distribution coefficients for U-238 3 8 3 3
R016 3 Contaminated zone (cm**3/g) 35.000E+01 2 5.000E+01 3 3 DCNUCC( 6)
R016 3 Unsaturated zone 1 (cm**3/g) 35.000E+01 3 5.000E+01 3 3 DCNUCU( 6,1)
RO16 ¢ Saturated zone (cm**3/q) 3 5.000E+01 2 5.000E+01 3 3 DCNUCS( 6)
RO16 3 Leach rate (/yr) 30.000E+00 2 0.000E+00 3 4.426E-02 3 ALEACH( 6)
R016 3 Solubility constant 3 0.000E+00 2 0.000E+00 3 not used 3 SOLUBK( 6)

3 3 3 3 3
RO17 3 Inhalation rate (m**3/yr) 3 8.400E+03 2 8.400E+03 3 3 INHALR
R017 3 Mass loading for inhalation (g/m**3) 31.000E-04 3 1.000E-04 3 3 MLINH
RO17 3 Exposure duration 3 3.000E+01 ¢ 3.000E+01 3 SED
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R017 3 Shielding factor, inhalation

R017 3 Shielding factor, external gamma

RO017 2 Fraction of time spent indoors

R017 3 Fraction of time spent outdoors (on site)
R017 3 Shape factor flag, external gamma

34.000E-01 * 4.000E-01 3
37.000E-01 3 7.000E-01 3
3 5.000E-01 *5.000E-01 3
3 2.500E-01 ® 2.500E-01 3
8 1 000E+00 3 1.000E+00 3

>0 shows circular AREA.

- 3 SHF3

- 3SHF1
- 3FIND

- 3FOTD
3FS

R017 3 Radii of shape factor array (used if FS = -1): 3 3 3

R017 3 Outer annular radius (m), ring 1: 3 not used 35.000E+01 3 8 RAD_SHAPE( 1)

R017 3 Outer annular radius (m), ring 2: 3notused 37.071E+013 3 RAD_SHAPE( 2)

R017 3 Outer annular radius (m), ring 3: 3 not used 3 0.000E+00 3 3 RAD_SHAPE( 3)

R017 3 Outer annular radius (m), ring 4: 3 not used 2 0.000E+00 3 3 RAD_SHAPE( 4)

R017 3 Outer annular radius (m), ring 5: 3 not used 2 0.000E+00 3 38 RAD_SHAPE(5)

R017 3 OQuter annular radius (m), ring 6: 3 not used 2 0.000E+00 3 3 RAD_SHAPE( 6)

R017 3 Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 3 3 RAD_SHAPE( 7)

R017 3 Outer annular radius (m), ring 8: 3 not used 2 0.000E+00 3 3 RAD_SHAPE( 8)

R017 3 Outer annular radius (m), ring 9: 3 not used 2 0.000E+00 3 8 RAD_SHAPE(9)

R017 3 Outer annular radius (m), rlng 10: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(10)

R017 3 Outer annular radius (m), ring 11: 3 not used 2 0.000E+00 3 3 RAD_SHAPE(11)

R017 3 Outer annular radius (m), ring 12: 3 not used @ 0.000E+00 3 3 RAD_SHAPE(12)
3 3 3 3 3

R0O17 3 Fractions of annular areas within AREA: 8 3 8 8

RO173 Ring 1 3 not used 3 1.000E+00 3 3 FRACA(1)

R0O173 Ring 2 3not used 32.732E-013 3 FRACA( 2)

R0173 Ring 3 3 not used 2 0.000E+00 3 3 FRACA( 3)

R0173 Ring 4 3 not used 2 0.000E+00 3 38 FRACA(4)

RO173 Ring 5 3 not used 2 0.000E+00 3 3 FRACA(5)

R0173 Ring 6 3 not used @ 0.000E+00 3 3 FRACA( 6)

R0173 Ring 7 3 not used 2 0.000E+00 3 3 FRACA(7)

R0173 Ring 8 3 not used 2 0.000E+00 3 38 FRACA( 8)

RO173 Ring 9 3 not used 3 0.000E+00 3 3 FRACA(9)

R0O173 Ring 10 3 not used 3 0.000E+00 3 3 FRACA(10)

R0173 Ring 11 3 not used 3 0.000E+00 3 8 FRACA(11)

R0173 Ring 12 3 not used 3 0.000E+00 3 38 FRACA(12)

3 3 3 3 3
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 7
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
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U_chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Site-Specific Parameter Summary (continued)
0o 3 3 User 3 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default 3 (If different from user input) 2 Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA

R018 3 Fruits, vegetables and grain consumption (kg/yr) 2 2.000E+00 2 1.600E+02 3 3DIET(1)
R018 3 Leafy vegetable consumption (kg/yr) 32.000E+00 3 1.400E+01 3 $DIET(2)
R018 3 Milk consumption (L/yr) $9.200E+01 3 9.200E+01 3 3DIET(3)
R018 3 Meat and poultry consumption (kg/yr) 36.300E+01 2 6.300E+01 3 SDIET(4)
R018 3 Fish consumption (kg/yr) 3 5.400E+00 3 5.400E+00 3 3DIET(5)
R018 3 Other seafood consumption (kg/yr) 39.000E-01 39.000E-01 3 3SDIET(6)
R018 3 Soil ingestion rate (g/yr) 3 3.650E+01 ¢ 3.650E+01 3 3 SOIL
RO18 @ Drinking water intake (L/yr) % not used 35.100E+02 3 3 DWI
R018 3 Contamination fraction of drinking water 3 not used 3 1.000E+00 3 3 FDW
R018 3 Contamination fraction of household water 3 not used 2 1.000E+00 3 S FHHW
R018 2 Contamination fraction of livestock water % 0.000E+00 ¢ 1.000E+00 @ SFLW
R018 3 Contamination fraction of irrigation water 3 0.000E+00 3 1.000E+0Q0 3 3 FIRW
R018 3 Contamination fraction of aquatic food 3 5.000E-01 3 5.000E-01 3 3 FR9
R018 3 Contamination fraction of plant food -1 -1 3 0.500E+00 S FPLANT
R018 3 Contamination fraction of meat -1 -1 3 0.200E+00 s FMEAT
R018 3 Contamination fraction of milk 31 31 8 0.200E+00 S FMILK

3 3 3 3 3
R019 3 Livestock fodder intake for meat (kg/day) 3 6.800E+01 2 6.800E+01 3 3LFI5
R019 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 ¢ 5.500E+01 3 3 LFI6
RO19 3 Livestock water intake for meat (L/day) 35.000E+01 2 5.000E+01 3 3 LWI5
R019 3 Livestock water intake for milk (L/day) 31.600E+02 3 1.600E+02 3 3LWI6
R019 3 Livestock soil intake (kg/day) 35.000E-01 3 5.000E-01 3 sLSI
R019 3 Mass loading for foliar deposition (g/m**3) 3 1.000E-04 3 1.000E-04 3 $ MLFD
RO19 3 Depth of soil mixing layer (m) 31.500E-01 2 1.500E-01 3 DM
RO19 3 Depth of roots (m) 39.000E-01 39.000E-01 3 38 DROOT
R019 3 Drinking water fraction from ground water 3 not used 2 1.000E+00 3 8 FGWDW
R019 3 Household water fraction from ground water 3 not used 3 1.000E+00 3 8 FGWHH
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R019 3 Livestock water fraction from ground water 3 0.000E+00 3 1.000E+00 3
R019 2 Irrigation fraction from ground water 30.000E+00 2 1.000E+00
3 3 3 3 3

R19B 2 Wet weight crop yield for Non-Leafy (kg/m**2)
R19B 3 Wet weight crop yield for Leafy  (kg/m**2)
R19B 3 Wet weight crop yield for Fodder (kg/m**2)
R19B 3 Growing Season for Non-Leafy (years)
R19B 3 Growing Season for Leafy (years)
R19B 3 Growing Season for Fodder (years)
R19B 2 Translocation Factor for Non-Leafy
R19B 3 Translocation Factor for Leafy 3 1.000E+00 ¢ 1.000E+00 @
R19B @ Translocation Factor for Fodder 3 1.000E+00 ¢ 1.000E+00 3
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 2 2.500E-01 3 2.500E-01 3
R19B 2 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 3
R19B @ Dry Foliar Interception Fraction for Fodder 2 2.500E-01 3 2.500E-01 3
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 32.500E-01 3 2.500E-01 3
R19B 3 Wet Foliar Interception Fraction for Leafy  32.500E-01 3 2.500E-01 3
R19B 2 Wet Foliar Interception Fraction for Fodder 3 2.500E-01 3 2.500E-01 3

R19B 2 Weathering Removal Constant for Vegetation
3 3 3 3 3

37.000E-01 3 7.000E-01 3 --
3 1.500E+00 2 1.500E+00 3 ---
$1.100E+00 % 1.100E+00 3 ---
31.700E-0131.700E-01 3 ---
3 2.500E-01 ® 2.500E-01 3 ---
3 8.000E-02 3 8.000E-02 3 ---
31.000E-01321.000E-013 ---

3 not used 3 2.000E-05 3
3 not used 3 3.000E-023

C14 3 C-12 concentration in water (g/cm**3)

C14 3 (C-12 concentration in contaminated soil (9/g)
C14 3 Fraction of vegetation carbon from soil % not used 2 2.000E-02 3
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 8
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD
Site-Specific Parameter Summary (continued)

0o 3 3 User 3 3 Used by RESRAD 3 Parameter

Menu 3 Parameter 3 |Input 3 Default 3 (If different from user input) 3

32.000E+01 2 2.000E+01 3 ---

s FGWLW
SFGWIR

3YV(1)
3YV(2)
3YV(3)
3 TE(L)
3TE(2)
STE()
3TIV(L)
3TIV(2)
3TIV(3)
3 RDRY(1)
3 RDRY(2)
3 RDRY(3)
3 RWET(1)
SRWET(2)
3 RWET(3)
3 WLAM

3 C12WTR
3Cl12Cz

3 CSOIL

Name

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
C14 3 Fraction of vegetation carbon from air 3 not used 2 9.800E-01 3
C14 3 C-14 evasion layer thickness in soil (m) % not used ¢ 3.000E-013
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C14 3 C-14 evasion flux rate from soil (1/sec) 3 not used 2 7.000E-07 3 3 EVSN
C14 3C-12 evasion flux rate from soil (1/sec) 3 not used 2 1.000E-103 $ REVSN
C14 3 Fraction of grain in beef cattle feed % not used 3 8.000E-013 3 AVFG4
C14 3 Fraction of grain in milk cow feed 3 not used 3 2.000E-01 3 3 AVFG5
3 3 3 3 3
STOR 3 Storage times of contaminated foodstuffs (days): 3 8 3 3
STOR 3 Fruits, non-leafy vegetables, and grain $1.400E+01 % 1.400E+01 3 38STOR_T(1)
STOR 3 Leafy vegetables 31.000E+00 ¢ 1.000E+00 3 3STOR_T(2)
STOR 3 Milk 31.000E+00 2 1.000E+00 3 3STOR_T(3)
STOR? Meat and poultry 3 2.000E+01 2 2.000E+01 3 3STOR_T(4)
STOR 3 Fish 3 7.000E+00 ¢ 7.000E+00 3 3STOR_T(5)
STOR 3 Crustacea and mollusks 3 7.000E+00 ¢ 7.000E+00 3 3 STOR_T(6)
STOR 3 Well water 3 1.000E+00 ¢ 1.000E+00 @ 3STOR_T(7)
STOR # Surface water 31.000E+00 2 1.000E+00 38 STOR_T(8)
STOR 3 Livestock fodder 34.500E+01 2 4.500E+01 3 3STOR_T(9)
3 3 3 3 3
R021 3 Thickness of building foundation (m) 3not used 3 1.500E-013 3 FLOOR1
R021 3 Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 3 3 DENSFL
R021 3 Total porosity of the cover material 3 not used 2 4.000E-013 $TPCV
R021 3 Total porosity of the building foundation 3 not used 3 1.000E-013 3 TPFL
R021 3 Volumetric water content of the cover material 3 not used 35.000E-02 3 38 PH20CV
R021 3 Volumetric water content of the foundation 2 not used 2 3.000E-02 3 3 PH20FL
R021 3 Diffusion coefficient for radon gas (m/sec): 3 8 8 8
R021 3 in cover material 3 not used 2 2.000E-06 3 3 DIFCV
R021 3 in foundation material 3 not used 3 3.000E-07 3 3 DIFFL
R021 3 in contaminated zone soil 3 not used @ 2.000E-06 3 $DIFCZ
R021 3 Radon vertical dimension of mixing (m) 3 not used 2 2.000E+00 3 $HMIX
R021 3 Average building air exchange rate (1/hr) 3 not used 25.000E-01 3 3 REXG
R021 3 Height of the building (room) (m) 3 not used 3 2.500E+00 3 3 HRM
R021 3 Building interior area factor 3 not used 2 0.000E+00 3 SFAI
R021 3 Building depth below ground surface (m) 3 not used 3-1.000E+00 3 $ DMFL
R021 3 Emanating power of Rn-222 gas % not used 3 2.500E-01 3 8 EMANA(1)
R021 3 Emanating power of Rn-220 gas 3 not used 2 1.500E-01 3 3 EMANA(2)
3 3 3 3 3
TITL 3 Number of graphical time points 8 32 38 - 3 3$NPTS
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TITL 3 Maximum number of integration points for dose 3 17 3 --- 3 3 LYMAX
TITL 3 Maximum number of integration points forrisk 3 1 3 --- 3 3 KYMAX
T
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 9
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Summary of Pathway Selections

Pathway 3 User Selection
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
1 -- external gamma 8 active
2 -- inhalation (w/o radon)®  active
3 -- plant ingestion 3 active
4 -- meat ingestion 8 active
5 -- milk ingestion 8 active
6 -- aquatic foods 3 active
7 -- drinking water 3 suppressed
8 -- soil ingestion 8 active
9 -- radon 8 suppressed
Find peak pathway doses 3  suppressed
T
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 10
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
AAAAAA AR AAAA AR AAAAAARAAAL AR AR A A A A A A A A A AAAAZAAAAAAZAA
Area: 4000.00 square meters Pb-210  1.000E+00
Thickness:  0.15 meters Po-210 1.000E+00
Cover Depth:  0.00 meters Ra-226  1.000E+00

Th-230 1.000E+00
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U-234  1.000E+00
U-238  1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 5.923E+00 5.722E+00 5.347E+00 4.216E+00 2.127E+00 1.871E-01 3.386E-15 1.099E-01
M(t): 2.369E-01 2.289E-01 2.139E-01 1.686E-01 8.507E-02 7.484E-03 1.354E-16 4.397E-03
OMaximum TDOSE(t): 5.923E+00 mrem/yr att = 0.000E+Q0 years
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 11
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 3.330E-03 0.0006 1.054E-03 0.0002 0.000E+00 0.0000 1.792E-02 0.0030 6.134E-02 0.0104 2.026E-02 0.0034 1.689E-01
0.0285

Po-210 1.130E-05 0.0000 2.323E-04 0.0000 0.000E+00 0.0000 2.737E-04 0.0000 2.623E-02 0.0044 2.573E-03 0.0004 2.208E-02

0.0037
Ra-226 5.358E+00 0.9046 5.062E-04 0.0001 0.000E+00 0.0000 1.760E-02 0.0030 1.657E-02 0.0028 2.104E-02 0.0036
3.799E-02 0.0064

Th-230 1.851E-03 0.0003 1.892E-02 0.0032 0.000E+00 0.0000 1.884E-04 0.0000 3.551E-04 0.0001 2.973E-05 0.0000 1.496E-02

0.0025
U-234 2.251E-04 0.0000 7.494E-03 0.0013 0.000E+00 0.0000 2.315E-04 0.0000 6.265E-04 0.0001 1.594E-03 0.0003 7.553E-03
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0.0013
U-238 7.693E-02 0.0130 6.702E-03 0.0011 0.000E+00 0.0000 2.198E-04 0.0000 5.949E-04 0.0001 1.514E-03 0.0003 7.172E-03
OTTETT TTTTRTTTT T00rTT TRRTTTeeT OOvees TUveerved voenvy Terveeero [veer voeervees verver vrveeenvs weern veevveev ooveer
Total 5.440E+00 0.9185 3.491E-02 0.0059 0.000E+00 0.0000 3.644E-02 0.0062 1.057E-010.0178 4.701E-02 0.0079 2.587E-01
0.0437

0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.728E-01 0.0461
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.140E-02 0.0087
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.452E+00 0.9204
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.630E-02 0.0061
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.772E-02 0.0030
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
9.313E-02 0.0157
R R A e e e e e e
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.923E+00 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 12
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At 't = 1.000E+00 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA ARAAAAAAAAAAAAAA AAAAAAAAAAARAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mremiyr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 3.164E-03 0.0006 1.166E-03 0.0002 0.000E+00 0.0000 1.711E-02 0.0030 7.710E-02 0.0135 2.103E-02 0.0037 1.756E-01
0.0307
Po-210 1.456E-06 0.0000 2.981E-05 0.0000 0.000E+00 0.0000 3.517E-05 0.0000 3.379E-03 0.0006 3.302E-04 0.0001 2.832E-03
0.0005
Ra-226 5.177E+00 0.9048 5.217E-04 0.0001 0.000E+00 0.0000 1.747E-02 0.0031 1.818E-02 0.0032 2.089E-02 0.0037
4.188E-02 0.0073
Th-230 4.127E-03 0.0007 1.879E-02 0.0033 0.000E+00 0.0000 1.947E-04 0.0000 3.601E-04 0.0001 3.852E-05 0.0000 1.488E-02
0.0026
U-234 2.153E-04 0.0000 7.122E-03 0.0012 0.000E+00 0.0000 2.200E-04 0.0000 5.957E-04 0.0001 1.515E-03 0.0003 7.178E-03
0.0013
U-238 7.348E-02 0.0128 6.369E-03 0.0011 0.000E+00 0.0000 2.089E-04 0.0000 5.656E-04 0.0001 1.439E-03 0.0003 6.815E-03
CTTTTTTTTTTETET TUTRET TOTTUTUT TOves TRRTToves 1oveed Teeerroos oonen roveeennv veennn novveens veeenn vreveeey ey
Total 5.258E+00 0.9189 3.400E-02 0.0059 0.000E+00 0.0000 3.525E-02 0.0062 1.002E-01 0.0175 4.524E-02 0.0079 2.492E-01

0.0435
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose Att = 1.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
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Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.951E-01 0.0516
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.608E-03 0.0012
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.276E+00 0.9221
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.839E-02 0.0067
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.685E-02 0.0029
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.887E-02 0.0155
R R T e e e e e e e
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.722E+00 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 13
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 2.843E-03 0.0005 1.058E-03 0.0002 0.000E+00 0.0000 1.521E-02 0.0028 7.108E-02 0.0133 1.892E-02 0.0035 1.580E-01
0.0295
Po-210 2.417E-08 0.0000 4.902E-07 0.0000 0.000E+00 0.0000 5.783E-07 0.0000 5.556E-05 0.0000 5.429E-06 0.0000 4.658E-05
0.0000
Ra-226 4.833E+00 0.9039 5.495E-04 0.0001 0.000E+00 0.0000 1.713E-02 0.0032 2.129E-02 0.0040 2.053E-02 0.0038
4.875E-02 0.0091
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
Th-230 8.435E-03 0.0016 1.854E-02 0.0035 0.000E+00 0.0000 2.070E-04 0.0000 3.723E-04 0.0001 5.582E-05 0.0000 1.471E-02
0.0028
U-234 1.972E-04 0.0000 6.431E-03 0.0012 0.000E+00 0.0000 1.987E-04 0.0000 5.379E-04 0.0001 1.368E-03 0.0003 6.482E-03

0.0012
U-238 6.703E-02 0.0125 5.751E-03 0.0011 0.000E+00 0.0000 1.886E-04 0.0000 5.107E-04 0.0001 1.299E-03 0.0002 6.154E-03

FEOEEEE TOREREEEE FOeere Feeeee e veeere eere ek oeent ke teeee et veeeet Peeeene et veneer Poreereer Peeeer eeeeee et
Total 4.911E+00 0.9186 3.233E-02 0.0060 0.000E+00 0.0000 3.293E-02 0.0062 9.385E-02 0.0176 4.217E-02 0.0079 2.341E-01

0.0438
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAARAR AAARAARAA AAAAAA ARAARAAAA ARAAAA AARAARAAA AARAAR AAARAAAAA RAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.671E-01 0.0499
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.087E-04 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.941E+00 0.9241
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.232E-02 0.0079
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.521E-02 0.0028
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.093E-02 0.0151
T TTTUTRTT TUTRRT TOTTUTU TOUre TRRTToves Toveed Teeerroos ovnven Toveeenmu voennn rovvreens veeenn Trrvvveey voeeey
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.347E+00 1.0000
0*Sum of all water independent and dependent pathways.
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 14
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 1.950E-03 0.0005 6.943E-04 0.0002 0.000E+00 0.0000 9.974E-03 0.0024 4.665E-02 0.0111 1.241E-02 0.0029 1.036E-01
0.0246
P0-210 1.423E-14 0.0000 2.791E-13 0.0000 0.000E+00 0.0000 3.293E-13 0.0000 3.164E-11 0.0000 3.092E-12 0.0000 2.652E-11
0.0000
Ra-226 3.795E+00 0.9001 5.808E-04 0.0001 0.000E+00 0.0000 1.537E-02 0.0036 2.714E-02 0.0064 1.852E-02 0.0044
6.139E-02 0.0146
Th-230 2.120E-02 0.0050 1.765E-02 0.0042 0.000E+00 0.0000 2.452E-04 0.0001 4.278E-04 0.0001 1.111E-04 0.0000 1.417E-02
0.0034
U-234 1.453E-04 0.0000 4.494E-03 0.0011 0.000E+00 0.0000 1.388E-04 0.0000 3.758E-04 0.0001 9.556E-04 0.0002 4.528E-03
0.0011
U-238 4.856E-02 0.0115 4.017E-03 0.0010 0.000E+00 0.0000 1.318E-04 0.0000 3.568E-04 0.0001 9.074E-04 0.0002 4.299E-03
CRRTTTT TERRRTTTT TRTRRT TERRRTTTT CUTERT TERRRTTTTCURROT TECRTTTTCCTRORT TERRTTTTTCTROTT TERRTTOOCRRRTT ToOTTOOOCTOARMT
Total 3.867E+00 0.9172 2.744E-02 0.0065 0.000E+00 0.0000 2.586E-02 0.0061 7.495E-02 0.0178 3.291E-02 0.0078 1.880E-01

0.0446
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose Att = 1.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAMAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.753E-01 0.0416
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.187E-11 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.918E+00 0.9293
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.380E-02 0.0128
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.064E-02 0.0025
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.827E-02 0.0138
CTTEET TERTTTTTT TURRTT TUTERrToo q0vees Torvovenr vornry veerrvees voeemn Tvvveronw vy rvweenn joeen: vevvveeey veevwy
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
4.216E+00 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 15
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 6.615E-04 0.0003 2.050E-04 0.0001 0.000E+00 0.0000 2.945E-03 0.0014 1.378E-02 0.0065 3.664E-030.0017 3.060E-02
0.0144
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.489E-29 0.0000 4.386E-30 0.0000
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
3.763E-29 0.0000
Ra-226 1.882E+00 0.8848 4.206E-04 0.0002 0.000E+00 0.0000 9.211E-03 0.0043 2.290E-02 0.0108 1.119E-02 0.0053
5.137E-02 0.0242
Th-230 4.282E-02 0.0201 1.511E-02 0.0071 0.000E+00 0.0000 3.074E-04 0.0001 5.772E-04 0.0003 2.131E-04 0.0001 1.260E-02
0.0059
U-234 6.357E-05 0.0000 1.590E-03 0.0007 0.000E+00 0.0000 4.909E-05 0.0000 1.329E-04 0.0001 3.378E-04 0.0002 1.602E-03

0.0008

U-238 1.917E-020.0090 1.420E-03 0.0007 0.000E+00 0.0000 4.659E-05 0.0000 1.261E-04 0.0001 3.208E-04 0.0002 1.520E-03
CETTTEE TETTTTRRT FO0T TRErTooey fevenr roeevevey i0even vroeeeven vigeev {veivgev veyge: (000vraev fvvery w0eeeweey qweeee

Total 1.944E+00 0.9143 1.875E-02 0.0088 0.000E+00 0.0000 1.256E-02 0.0059 3.752E-02 0.0176 1.573E-02 0.0074 9.769E-02

0.0459
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.185E-02 0.0244
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.690E-29 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.977E+00 0.9295
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
7.163E-02 0.0337
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.776E-03 0.0018
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.260E-02 0.0106
CCTTTTTTTTTETET TUTRRT TOTTUTUT 10 TRRTToves 1oveed Teeerroes ooven voveeennv eennn novvveens veeenn vreveeey voeegy
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U_chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
2.127E+00 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 16
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 1.336E-05 0.0001 2.041E-06 0.0000 0.000E+00 0.0000 2.934E-05 0.0002 1.373E-04 0.0007 3.650E-05 0.0002 3.047E-04

0.0016
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Ra-226 1.254E-01 0.6701 2.864E-05 0.0002 0.000E+00 0.0000 5.505E-04 0.0029 1.691E-03 0.0090 6.732E-04 0.0036 3.774E-03

0.0202
Th-230 4.124E-02 0.2204 6.241E-03 0.0334 0.000E+00 0.0000 1.803E-04 0.0010 3.875E-04 0.0021 1.531E-04 0.0008 5.537E-03

0.0296
U-234 1.004E-050.0001 3.095E-050.0002 0.000E+00 0.0000 9.516E-07 0.0000 2.557E-06 0.0000 6.345E-06 0.0000 3.102E-05

0.0002
U-238 5.895E-04 0.0032 2.657E-050.0001 0.000E+00 0.0000 8.716E-07 0.0000 2.361E-06 0.0000 6.001E-06 0.0000 2.843E-05

R R e e e e e
Total 1.672E-01 0.8938 6.329E-03 0.0338 0.000E+00 0.0000 7.620E-04 0.0041 2.221E-03 0.0119 8.751E-04 0.0047 9.676E-03
0.0517
0
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
0 Water Dependent Pathways
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.233E-04 0.0028
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.321E-01 0.7060
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
5.374E-02 0.2873
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.186E-05 0.0004
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
6.537E-04 0.0035
CCTTTTTTTTTETRT TUTRRT TOTTUTUTE TOes TRRTToves 1oveed Teeerroos ovnen Tovveennv oeennn rovvweens veeenn vrvveeey veeegy
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.871E-01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 17
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+000.0000

FEEECEE TECREEERE eeeer POrerene s teeeer eeere e et eoeeee Peeeerene eeeeet eeeer e s veeeer oeer e ne et eeeere FEreereee teee
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 1.284E-23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.284E-23 0.0000
Th-230 0.000E+00 0.0000 1.729E-26 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.729E-26 0.0000
U-234 0.000E+00 0.0000 3.386E-151.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

3.386E-15 1.0000
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
U-238 0.000E+00 0.0000 1.817E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1.817E-20 0.0000
T TTTTTETET TUTRRT TRTTUTU T0oeds TRRvTovev Toveed Teeerroos oonen vovveennv oeennn novvweens veeenn vvveeey veeegy
Total 0.000E+00 0.0000 3.386E-15 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
3.386E-15 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 18
Summary : U_chain_4e3m2_.15 2kg vegetables -GW _-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose Att = 1.000E+03 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
CTTTET TERRTTUTT TURRTT TUCRrToo O0veed TOrrvveer vornmy veerrveed voeenn vvvernow rovees oveeenn jeveen: veevvveey veevey
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000
0
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 4.606E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

4.606E-15 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 1.066E-01 0.9698 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.066E-01 0.9698
Th-230 0.000E+00 0.0000 3.044E-03 0.0277 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

3.044E-03 0.0277
U-234 0.000E+00 0.0000 2.426E-04 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

2.426E-04 0.0022
U-238 0.000E+00 0.0000 2.975E-05 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

FEOECEE TECREEEEE eeeer POrerene s veeeer eeere et s eoeeee Pereer e eeeeet eerer e teeeer eeerene et eeeere FEreereee teee
Total 0.000E+00 0.0000 1.099E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.099E-01 1.0000

0*Sum of all water independent and dependent pathways.
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Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
0 Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)
(1) () Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt

Pb-210+D Pb-210+D 1.000E+00 2.138E-01 2.014E-01 1.786E-01 1.172E-01 3.470E-02 3.524E-04 0.000E+00 1.219E-16
Pb-210+D P0-210 1.000E+00 5.905E-02 9.378E-02 8.845E-02 5.808E-02 1.715E-02 1.709E-04 0.000E+00 4.485E-15
Pb-210+D &DSR()) 2.728E-01 2.951E-01 2.671E-01 1.753E-01 5.185E-02 5.233E-04 0.000E+00 4.606E-15
OP0-210 Po0-210 1.000E+00 5.140E-02 6.608E-03 1.087E-04 6.187E-11 8.779E-29 0.000E+00 0.000E+00 0.000E+00
ORa-226+D Ra-226+D 1.000E+00 5.448E+00 5.263E+00 4.912E+00 3.855E+00 1.908E+00 1.264E-01 0.000E+00 2.864E-04
Ra-226+D Pb-210+D 1.000E+00 3.476E-03 9.698E-03 2.032E-02 4.296E-02 4.628E-02 3.829E-03 0.000E+00 2.860E-03
Ra-226+D Po0-210 1.000E+00 7.007E-04 3.204E-03 8.502E-03 2.009E-02 2.233E-02 1.833E-03 1.284E-23 1.035E-01
Ra-226+D 4DSR(j) 5.452E+00 5.276E+00 4.941E+00 3.918E+00 1.977E+00 1.321E-01 1.284E-23 1.066E-01
0Th-230 Th-230 1.000E+00 3.512E-02 3.489E-02 3.442E-02 3.280E-02 2.816E-02 1.190E-02 0.000E+00 0.000E+00
Th-230 Ra-226+D 1.000E+00 1.185E-03 3.499E-03 7.877E-03 2.084E-02 4.275E-02 4.106E-02 0.000E+00 8.180E-06
Th-230 Pb-210+D 1.000E+00 5.111E-07 3.381E-06 1.642E-05 1.144E-04 4.911E-04 5.311E-04 0.000E+00 8.166E-05
Th-230 Po0-210 1.000E+00 8.236E-08 8.929E-07 5.982E-06 5.054E-05 2.309E-04 2.500E-04 1.729E-26 2.954E-03
Th-230 &DSR(j) 3.630E-02 3.839E-02 4.232E-02 5.380E-02 7.163E-02 5.374E-02 1.729E-26 3.044E-03

O0U-234 U-234 1.000E+00 1.772E-02 1.685E-02 1.521E-02 1.063E-02 3.767E-03 7.162E-05 0.000E+00 3.091E-05
U-234 Th-230 1.000E+00 1.561E-07 4.556E-07 1.005E-06 2.480E-06 4.245E-06 2.395E-06 0.000E+00 2.511E-09
U-234 Ra-226+D 1.000E+00 3.523E-09 2.410E-08 1.208E-07 8.928E-07 4.416E-06 7.714E-06 0.000E+00 6.070E-07
U-234  Pb-210+D 1.000E+00 1.153E-12 1.633E-11 1.733E-10 3.462E-09 3.921E-08 9.337E-08 0.000E+00 5.657E-06
U-234 Po-210 1.000E+00 1.553E-13 3.655E-12 5.641E-11 1.463E-09 1.817E-08 4.386E-08 3.386E-15 2.054E-04
U-234  &DSR(j) 1.772E-02 1.685E-02 1.521E-02 1.064E-02 3.776E-03 8.186E-05 3.386E-15 2.426E-04

O0U-238 U-238 5.400E-05 8.518E-07 8.095E-07 7.310E-07 5.107E-07 1.807E-07 3.401E-09 0.000E+00 1.508E-09
O0U-238+D U-238+D 9.999E-01 9.313E-02 8.887E-02 8.093E-02 5.827E-02 2.260E-02 6.537E-04 0.000E+00 2.943E-05
U-238+D U-234  9.999E-01 2.491E-08 7.143E-08 1.508E-07 3.164E-07 3.257E-07 2.041E-08 0.000E+00 8.778E-08
U-238+D Th-230 9.999E-01 1.466E-13 9.923E-13 4.886E-12 3.408E-11 1.435E-10 1.454E-10 0.000E+00 4.978E-12
U-238+D Ra-226+D 9.999E-01 2.483E-15 3.626E-14 3.977E-13 8.432E-12 1.092E-10 4.209E-10 0.000E+00 7.135E-10
U-238+D Pb-210+D 9.999E-01 6.541E-19 1.917E-17 4.367E-16 2.520E-14 7.805E-13 4.671E-12 0.000E+00 6.428E-09
U-238+D P0-210 9.999E-01 7.567E-20 3.749E-18 1.287E-16 1.020E-14 3.563E-13 2.188E-12 1.817E-20 2.310E-07
U-238+D &DSR(j) 9.313E-02 8.887E-02 8.093E-02 5.827E-02 2.260E-02 6.537E-04 1.817E-20 2.975E-05
OO OReTTT rreermn rrvermooy roveenony rrvern o rrvweennn rrvweenw frevwwrw jeeveweyw vevevwery

The DSR includes contributions from associated (half-life 6 30 days) daughters.
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Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn

File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr
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U _chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
ONuclide
(i) t=0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAA  AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA
Pb-210 9.163E+01 8.470E+01 9.361E+01 1.426E+02 4.821E+02 4.778E+04 *7.634E+13 *7.634E+13
Po-210 4.864E+02 3.784E+03 2.301E+05 4.041E+11 *4.494E+15 *4.494E+15 *4.494E+15 *4.494E+15
Ra-226  4.586E+00 4.738E+00 5.060E+00 6.381E+00 1.265E+01 1.893E+02 *9.885E+11 2.345E+02
Th-230 6.886E+02 6.512E+02 5.907E+02 4.647E+02 3.490E+02 4.652E+02 *2.018E+10 8.213E+03
U-234  1.410E+03 1.484E+03 1.643E+03 2.350E+03 6.621E+03 3.054E+05 *6.247E+09 1.030E+05
U-238  2.685E+02 2.813E+02 3.089E+02 4.290E+02 1.106E+03 3.824E+04 *3.361E+05 *3.361E+05
T e e e e e e
*At specific activity limit
0
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
) (pCilg)  (years) - (pCIQ) o @CHG)
AAAAAAA AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Pb-210 1.000E+00 0.814 7 0.002 2.957E-01 8.454E+01 2.728E-01 9.163E+01
Po-210 1.000E+00 0.000E+00  5.140E-02 4.864E+02 5.140E-02 4.864E+02
Ra-226 1.000E+00 0.000E+00 5.452E+00 4.586E+00 5.452E+00 4.586E+00
Th-230 1.000E+00 46.8370.09 7.525E-02 3.322E+02 3.630E-02 6.886E+02
U-234 1.000E+00 0.000E+00  1.772E-02 1.410E+03 1.772E-02 1.410E+03
U-238 1.000E+00 0.000E+00  9.313E-02 2.685E+02 9.313E-02 2.685E+02

1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 21
Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
File :C:\RESRAD_FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent THF(i) DOSE(],t), mrem/yr
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U_chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
a @ t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAAAAAA AAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA

Pb-210 Pb-210 1.000E+00 2.138E-01 2.014E-01 1.786E-01 1.172E-01 3.470E-02 3.524E-04 0.000E+00 1.219E-16
Pb-210 Ra-226 1.000E+00 3.476E-03 9.698E-03 2.032E-02 4.296E-02 4.628E-02 3.829E-03 0.000E+00 2.860E-03
Pb-210 Th-230 1.000E+00 5.111E-07 3.381E-06 1.642E-05 1.144E-04 4.911E-04 5.311E-04 0.000E+00 8.166E-05
Pb-210 U-234 1.000E+00 1.153E-12 1.633E-11 1.733E-10 3.462E-09 3.921E-08 9.337E-08 0.000E+00 5.657E-06
Pb-210 U-238 9.999E-01 6.541E-19 1.917E-17 4.367E-16 2.520E-14 7.805E-13 4.671E-12 0.000E+00 6.428E-09
Pb-210 4DOSE(j) 2.173E-01 2.111E-01 1.990E-01 1.603E-01 8.148E-02 4.713E-03 0.000E+00 2.948E-03
OP0-210 Pb-210 1.000E+00 5.905E-02 9.378E-02 8.845E-02 5.808E-02 1.715E-02 1.709E-04 0.000E+00 4.485E-15
P0-210 Po-210 1.000E+00 5.140E-02 6.608E-03 1.087E-04 6.187E-11 8.690E-29 0.000E+00 0.000E+00 0.000E+00
P0-210 Ra-226 1.000E+00 7.007E-04 3.204E-03 8.502E-03 2.009E-02 2.233E-02 1.833E-03 1.284E-23 1.035E-01
Po-210 Th-230 1.000E+00 8.236E-08 8.929E-07 5.982E-06 5.054E-05 2.309E-04 2.500E-04 1.729E-26 2.954E-03
P0-210 U-234 1.000E+00 1.553E-13 3.655E-12 5.641E-11 1.463E-09 1.817E-08 4.386E-08 3.386E-15 2.054E-04
P0-210 U-238 9.999E-01 7.567E-20 3.749E-18 1.287E-16 1.020E-14 3.563E-13 2.188E-12 1.817E-20 2.310E-07
Po-210 4DOSE()) 1.111E-01 1.036E-01 9.706E-02 7.822E-02 3.971E-02 2.254E-03 3.386E-15 1.066E-01
ORa-226 Ra-226 1.000E+00 5.448E+00 5.263E+00 4.912E+00 3.855E+00 1.908E+00 1.264E-01 0.000E+00 2.864E-04
Ra-226 Th-230 1.000E+00 1.185E-03 3.499E-03 7.877E-03 2.084E-02 4.275E-02 4.106E-02 0.000E+00 8.180E-06
Ra-226 U-234 1.000E+00 3.523E-09 2.410E-08 1.208E-07 8.928E-07 4.416E-06 7.714E-06 0.000E+00 6.070E-07
Ra-226 U-238 9.999E-01 2.483E-15 3.626E-14 3.977E-13 8.432E-12 1.092E-10 4.209E-10 0.000E+00 7.135E-10
Ra-226 4DOSE(j) 5.449E+00 5.267E+00 4.920E+00 3.876E+00 1.951E+00 1.675E-01 0.000E+00 2.952E-04
0Th-230 Th-230 1.000E+00 3.512E-02 3.489E-02 3.442E-02 3.280E-02 2.816E-02 1.190E-02 0.000E+00 0.000E+00
Th-230 U-234 1.000E+00 1.561E-07 4.556E-07 1.005E-06 2.480E-06 4.245E-06 2.395E-06 0.000E+00 2.511E-09
Th-230 U-238 9.999E-01 1.466E-13 9.923E-13 4.886E-12 3.408E-11 1.435E-10 1.454E-10 0.000E+00 4.978E-12
Th-230 aDOSE(j) 3.512E-02 3.489E-02 3.442E-02 3.280E-02 2.817E-02 1.190E-02 0.000E+00 2.516E-09
O0U-234 U-234 1.000E+00 1.772E-02 1.685E-02 1.521E-02 1.063E-02 3.767E-03 7.162E-05 0.000E+00 3.091E-05
U-234 U-238 9.999E-01 2.491E-08 7.143E-08 1.508E-07 3.164E-07 3.257E-07 2.041E-08 0.000E+00 8.778E-08
U-234 aDOSE()) 1.772E-02 1.685E-02 1.521E-02 1.063E-02 3.767E-03 7.164E-05 0.000E+00 3.099E-05
O0U-238 U-238 5.400E-05 8.518E-07 8.095E-07 7.310E-07 5.107E-07 1.807E-07 3.401E-09 0.000E+00 1.508E-09
U-238 U-238 9.999E-01 9.313E-02 8.887E-02 8.093E-02 5.827E-02 2.260E-02 6.537E-04 0.000E+00 2.943E-05
U-238 aDOSE(j) 9.313E-02 8.887E-02 8.093E-02 5.827E-02 2.260E-02 6.537E-04 0.000E+00 2.943E-05
T TERTTTT T Toeenm roeen o rrrreern prrvurern vervwverr vernvweer vevvvwwey veevvveer

THF(i) is the thread fraction of the parent nuclide.

1RESRAD, Version 6.4 T« Limit = 30 days 05/07/2009 18:24 Page 22

Summary : U_chain_4e3m2_.15 2kg vegetables -GW_-Rn
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U_chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
File :C:\RESRAD_ FAMILY\RESRAD\USERFILES\NONNUC_UCHAIN_4E3M2.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent THF(i) S(j,t), pCilg
(VO] t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
AAAAAAA AAAAAAA AAAAAAAAA  AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AAAAAAAAA AAAAAAAAA AAAAAAAAA
Pb-210 Pb-210 1.000E+00 1.000E+00 9.481E-01 8.523E-01 5.871E-01 2.024E-01 4.865E-03 1.151E-07 7.422E-24
Pb-210 Ra-226 1.000E+00 0.000E+00 2.978E-02 8.206E-02 2.032E-01 2.636E-01 5.220E-02 9.682E-05 1.712E-14
Pb-210 Th-230 1.000E+00 0.000E+00 6.544E-06 5.567E-05 5.096E-04 2.725E-03 7.118E-03 7.789E-03 7.544E-03
Pb-210 U-234 1.000E+00 0.000E+00 1.956E-11 4.951E-10 1.467E-08 2.143E-07 1.249E-06 1.585E-06 1.536E-06
Pb-210 U-238 9.999E-01 0.000E+00 1.383E-17 1.045E-15 1.014E-13 4.199E-12 6.229E-11 1.015E-10 9.849E-11
Pb-210 aS(j): 1.000E+00 9.779E-01 9.345E-01 7.908E-01 4.687E-01 6.419E-02 7.888E-03 7.545E-03
0P0-210 Pb-210 1.000E+00 0.000E+00 7.515E-01 7.801E-01 5.387E-01 1.857E-01 4.464E-03 1.056E-07 6.810E-24
Po-210 Po-210 1.000E+00 1.000E+00 1.291E-01 2.152E-03 1.287E-09 2.131E-27 0.000E+00 0.000E+00 0.000E+00
Po-210 Ra-226 1.000E+00 0.000E+00 1.545E-02 6.247E-02 1.762E-01 2.365E-01 4.733E-02 8.790E-05 1.554E-14
Po-210 Th-230 1.000E+00 0.000E+00 2.579E-06 3.653E-05 4.181E-04 2.385E-03 6.352E-03 6.962E-03 6.742E-03
Po-210 U-234 1.000E+00 0.000E+00 6.275E-12 2.881E-10 1.152E-08 1.851E-07 1.112E-06 1.417E-06 1.373E-06
Po-210 U-238 9.999E-01 0.000E+00 3.751E-18 5.469E-16 7.633E-14 3.574E-12 5.533E-11 9.073E-11 8.802E-11
Po-210 &aS(j): 1.000E+00 8.961E-01 8.448E-01 7.154E-01 4.246E-01 5.814E-02 7.051E-03 6.743E-03
ORa-226 Ra-226 1.000E+00 1.000E+00 9.684E-01 9.082E-01 7.256E-01 3.819E-01 4.043E-02 6.607E-05 1.166E-14
Ra-226 Th-230 1.000E+00 0.000E+00 4.263E-04 1.239E-03 3.705E-03 8.339E-03 1.291E-02 1.334E-02 1.291E-02
Ra-226 U-234 1.000E+00 0.000E+00 1.901E-09 1.626E-08 1.518E-07 8.512E-07 2.423E-06 2.715E-06 2.629E-06
Ra-226 U-238 9.999E-01 0.000E+00 1.788E-15 4.546E-14 1.367E-12 2.076E-11 1.319E-10 1.740E-10 1.686E-10
Ra-226 aS(j): 1.000E+00 9.689E-01 9.095E-01 7.293E-01 3.903E-01 5.334E-02 1.341E-02 1.292E-02
0Th-230 Th-230 1.000E+00 1.000E+00 1.000E+00 9.999E-01 9.995E-01 9.986E-01 9.954E-01 9.863E-01 9.550E-01
Th-230 U-234 1.000E+00 0.000E+00 8.805E-06 2.529E-05 7.272E-05 1.494E-04 2.002E-04 2.008E-04 1.944E-04
Th-230 U-238 9.999E-01 0.000E+00 1.239E-11 1.052E-10 9.551E-10 4.987E-09 1.215E-08 1.288E-08 1.247E-08
Th-230 aS(j): 1.000E+00 1.000E+00 9.999E-01 9.996E-01 9.988E-01 9.956E-01 9.865E-01 9.552E-01
0U-234 U-234 1.000E+00 1.000E+00 9.567E-01 8.757E-01 6.424E-01 2.651E-01 1.196E-02 1.713E-06 6.012E-20
U-234 U-238 9.999E-01 0.000E+00 2.712E-06 7.447E-06 1.821E-05 2.254E-05 3.392E-06 1.457E-09 1.707E-22
U-234 aS(j): 1.000E+00 9.567E-01 8.757E-01 6.424E-01 2.651E-01 1.197E-02 1.714E-06 6.029E-20
0U-238 U-238 5.400E-05 5.400E-05 5.166E-05 4.729E-05 3.469E-05 1.432E-05 6.463E-07 9.257E-11 3.256E-24
U-238 U-238 9.999E-01 9.999E-01 9.567E-01 8.756E-01 6.424E-01 2.651E-01 1.197E-02 1.714E-06 6.029E-20
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U_chain_4e3m2_ 15 2kg vegetables -GW_-Rn.txt
U-238 &S(j): 1.000E+00 9.567E-01 8.757E-01 6.424E-01 2.651E-01 1.197E-02 1.714E-06 6.029E-20
T TTTET TOTREReTT TOTTTvoer TOvrery Cererouen TOvrorer Terrrmooy rvvvweey reeenow povvvween
THF(i) is the thread fraction of the parent nuclide.

ORESCALC.EXE execution time = 3.67 seconds
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